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Neural	Circuitry	elucidation		 	 	 	
	 We	have	remaining	gaps	in	knowing	the	full	neural	circuitry	of	the	SoFiA	acquisition	and	
expression	construct.	Further	testing	needs	to	be	performed	to	fully	understand	the	neural	
mechanisms	that	control	each	of	the	constructs	of	SoFiA,	and	how	these	areas	work	together.	
The	constructs	of	SoFiA	that	will	be	isolated	and	explored	are	the	circuits	involved	in	the	social	
memory	formation,	anxiety	behavior	induction,	safety	learning	and	anxiolytic	behavioral	output.		
	 We	see	that	the	IL	is	involved	in	the	expression	and	acquisition	of	the	SoFiA	effect,	as	
inhibition	of	this	area	prevents	the	behavioral	response.	The	IL	as	a	critical	hub	for	the	
integration	of	social	memory	and	anxiety	behavior	make	it	a	possible	node	of	regulation	and	the	
purpose	for	the	targeted	injections	within	this	thesis.	Social	memory	is	specifically	integrated	in	
the	CA2	region	of	the	dorsal	hippocampus	(Hitti	&	Siegelbaum,	2014).	Possible	connections	
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between	the	Hippocampus	and	the	IL	could	be	to	integrate	the	social	memory	and	the	
association	of	the	social	memory	with	safety.	To	explore	any	IL	connections	with	social	memory	
information,	an	approach	could	be	to	inhibit	the	IL	during	social	recognition	testing.	Targeting	
the	IL	during	the	Acute	Social	Recognition	test	will	indicate	if	IL	inhibition	will	block	access	to	
social	familiarity	knowledge.	This	will	provide	insight	into	how	the	IL	inhibition	is	affecting	the	
lack	of	the	acquisition	and	expression	of	SoFiA.	Additionally,	the	IL	could	be	targeted	with	
Muscimol	in	the	24-hour	Social	Recognition	test,	which	would	involve	further	inhibition	of	the	IL	
after	the	social	familiarity	test	and	prior	to	re-testing	24	hours	later.	Any	social	recognition	
deficits	would	demonstrate	if	we	could	block	consolidation	of	the	social	memory,	if	the	social	
memory	draws	upon	the	IL	in	any	way	during	the	Social	Recognition	test.		
	 Numerous	connections	exist	between	the	amygdala	and	other	areas	of	the	brain	
associated	with	social	processing	that	have	been	identified	through	human	imaging	studies	
(Bickart,	Dickerson,	&	Barrett,	2014).	Additionally,	Truitt	and	colleagues	previously	found	that		
ablation	of	the	NK1	receptor-containing	interneurons	within	the	amygdala	led	to	total	
impairment	of	SoFiA	acquisition,	demonstrating	an	important	role	of	these	interneurons	in	
learning	SoFiA	(Truitt	et	al.,	2007).	Further	studies	into	the	role	of	the	amygdala,	in	which	
cellular	activation	visualization	through	cFos	expression	is	being	done	to	identify	the	possible	
role	of	the	amygdala	during	the	acquisition	and	expression	of	SoFiA.	Additionally,	other	
structures	can	be	further	explored	for	a	role	in	modulating	anxiety	behavior	within	the	SoFiA	
model.	The	mesolimbic	dopamine	system	is	usually	associated	with	reward,	but	is	also	involved	
in	the	response	to	stress	stimuli,	and	increases	in	dopamine	neuronal	firing	occurs	in	the	
projections	from	the	ventral	tegmental	area	(VTA)	to	the	nucleus	accumbens	(NAc)	in	response	
to	stress	stimuli	(Trainor,	2011).	The	VTA	projects	to	the	limbic	system,	including	the	NAc,	
amygdala,	hippocampus	and	frontal	cortex,	and	activation	in	response	to	stressful	stimuli	
indicates	that	this	system	is	also	involved	in	the	response	and	possibly	the	regulation	of	
behavior,	although	the	functioning	is	still	not	fully	understood	(Trainor,	2011).		
	 	The	acquisition	and	expression	of	SoFiA	likely	involves	an	integration	of	structures	that	
have	roles	that	evolve	across	time	as	the	behavior	shifts	from	anxiety	to	anxiolysis.	Therefore,	
identifying	the	changing	roles	of	the	various	structures	across	time	is	needed	to	better	
understand	the	regulation	and	change	in	behavior	output.	A	time	course	study,	in	which	the	
structures	are	examined	for	neural	activity	throughout	the	process	of	the	SI-hab	training	
protocol	will	be	done.		
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Work	with	Females		
	 By	default,	we	worked	with	only	male	rats	in	all	of	the	studies	within	this	thesis,	making	
this	a	significant	limitation	to	our	understanding	of	the	model	of	SoFiA.	However,	being	male	is	
not	the	default,	and	it	is	important	to	note	that	sex	differences	exist	in	response	to	stress.	For	
example,	the	menstrual	cycle	of	humans	causes	variations	in	the	HPA	axis	response	to	stress	
(Kajantie	&	Phillips,	2006).	For	example,	estrogen	has	effects	on	anxiety-like	behavior	in	rats,	
being	anxiolytic	in	high	doses	(Pandaranandaka,	Poonyachoti,	&	Kalandakanond-Thongsong,	
2009).	Additionally,	sex	differences	have	been	found	in	the	central	nervous	system.	The	BNST	is	
sexually	dimorphic,	which	given	its	role	in	the	response	to	stress	and	anxiety,	could	help	to	
explain	the	any	differences	that	emerge	between	sexes	(Allen	&	Gorski,	1990).	Females	have	
been	shown	to	have	different	levels	of	brain-derived	neurotrophic	factor	protein	expression	
within	the	BNST	in	response	to	social	defeat	stress	compared	to	males,	demonstrating	a	very	
specific	sex	difference	in	the	response	to	different	social	stimuli	(Greenberg	et	al.,	2014).	Sex	
differences	also	exist	in	the	expression	of	dopamine	in	the	nucleus	accumbens	following	social	
defeat,	with	males	having	higher	increases	in	dopamine	protein	expression	following	the	defeat	
in	both	mice	and	rats	(Campi,	Greenberg,	Kapoor,	Ziegler,	&	Trainor,	2014).	Sex	differences	have	
been	found	in	the	presence	of	antecedent	adolescent	social	isolation	and	the	vulnerability	to	
ethanol	consumption	(Butler,	Carter,	&	Weiner,	2014).	They	found	that	male	long	evans	rats	
were	vulnerable	to	this	type	of	social	isolation	while	female	long	evans	rats	were	not.	
	 This	evidence	points	to	the	fact	that	major	sex	differences	exist	in	the	response	to	both	
stress	and	social	stimuli	and	it	would	behoove	me	to	in	the	future	develop	a	way	to	work	
around,	or	with,	the	Estrus	cycle	to	incorporate	females	into	my	research.	The	sex	differences	in	
social	behavior	could	have	unique	outcomes	to	the	SoFiA	effect,	but	I	expect	that	females	also	
would	be	capable	of	gaining	social	support	through	social	familiarity	in	order	to	overcome	an	
anxiogenic	stimulus	as	well.		
Age	and	SoFiA	
	 Modeling	human	behavior	and	anxiety	can	be	sensitive	to	the	developmental	stage	in	
which	we	are	modeling.	For	example,	early	life	stress	in	the	form	of	emotional	abuse	measured	
in	human	males	reduced	the	functional	connectivity	of	the	prefrontal	anterior	cingulate	cortex	
with	the	amygdala	as	measured	with	fMRI	(Fan	et	al.,	2014).	This	loss	of	functional	connectivity	
points	to	a	breakdown	in	the	regulatory	ability	of	the	prefrontal	cortex	over	the	emotional	
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responses	elicited	by	amygdala	activation,	and	that	this	loss	of	regulation	can	begin	with	early	
life	stress.	This	also	means	that	when	working	with	rodent	models,	the	age	of	the	rodent	is	
important	to	consider.	Stressors	can	have	different	impacts	on	animals	depending	on	the	time	
and	stage	of	development	of	the	animal	(Sandi	&	Haller,	2015).		
	 Studies	have	found	Social	Isolation	in	post	weaned	rodent	pups	leads	to	reductions	in	
volume	of	medial	amygdala	and	right	medial	PFC	in	rats	(Cooke,	Chowanadisai,	&	Breedlove,	
2000;	Schubert,	Porkess,	Dashdorj,	Fone,	&	Auer,	2009).	The	area	of	the	hypothalamus	has	been	
shown	to	increase	in	volume	following	maternal	separation	stressor	in	male	rats.	This	stressor	
associated	increase	in	hypothalamus	volume	can	possible	confer	differential	behavioral	
responses	and	possibly	play	a	role	in	the	regulation	of	the	increased	anxiety-like	behavior	seen	
in	these	rats	(Irles,	Nava-Kopp,	Moran,	&	Zhang,	2014).	Differences	between	early	life	and	later	
life	social	isolation	exist	in	rodents.	Juvenile	(4-5	weeks)	and	adult	(6	weeks+)	rats	have	been	
shown	to	have	differential	responses	to	social	isolation,	decreasing	motivation	for	social	contact	
and	increasing	aggressive	behavior	in	juveniles,	while	increasing	social	behavior	in	adults	(M.	
Toth,	Halasz,	Mikics,	Barsy,	&	Haller,	2008;	Van	den	Berg	et	al.,	1999).	
	 The	current	work	uses	animals	that	are	adult	age	(3-4	months),	which	undergo	a	short	
bout	of	social	isolation	upon	arrival	at	the	facility	prior	to	testing.	A	future	direction	in	my	work	
in	SoFiA	with	rats	could	be	to	include	rats	that	had	an	early	life	stressor.	Early	life	stress	would	
involve	maternal	separation,	a	possible	diathetic	model	used	to	identify	any	SoFiA	deficits	that	
could	occur	later	in	life	as	a	consequence	of	the	early	stress	exposure.	Exposure	to	anxiogenic-
inducing	stimuli	during	Post-weaning	time	points	but	prior	to	adult	stage	(postnatal	day	~75),	
could	have	impacts	on	the	ability	of	the	rat	to	acquire	SoFiA.	A	social	isolation	model	in	which	
Dr.	Weiner	and	colleagues	have	involves	socially	isolating	rats	on	the	day	of	weaning	on	
postnatal	day	21,	until	postnatal	day	70	(Skelly,	Chappell,	Carter,	&	Weiner,	2015).	They	found	
that	this	type	of	social	isolation	led	to	increases	in	anxiety	in	the	Elevated	Plus	Maze,	disruptions	
in	fear	extinction	leading	to	increased	fear	potentiated	startle	(Skelly	et	al.,	2015).		 	
	125	
References	
Adolphs,	R.	(2001).	The	neurobiology	of	social	cognition.	Curr	Opin	Neurobiol,	11(2),	231-239.		
Adolphs,	R.	(2009).	The	social	brain:	neural	basis	of	social	knowledge.	Annu	Rev	Psychol,	60,	693-
716.	doi:10.1146/annurev.psych.60.110707.163514	
Adolphs,	R.	(2010).	Conceptual	challenges	and	directions	for	social	neuroscience.	Neuron,	65(6),	
752-767.	doi:10.1016/j.neuron.2010.03.006	
Allen,	L.	S.,	&	Gorski,	R.	A.	(1990).	Sex	difference	in	the	bed	nucleus	of	the	stria	terminalis	of	the	
human	brain.	J	Comp	Neurol,	302(4),	697-706.	doi:10.1002/cne.903020402	
Amodio,	D.	M.,	&	Frith,	C.	D.	(2006).	Meeting	of	minds:	the	medial	frontal	cortex	and	social	
cognition.	Nat	Rev	Neurosci,	7(4),	268-277.	doi:10.1038/nrn1884	
Avolio,	E.,	Alo,	R.,	Carelli,	A.,	&	Canonaco,	M.	(2011).	Amygdalar	orexinergic-GABAergic	
interactions	regulate	anxiety	behaviors	of	the	Syrian	golden	hamster.	Behav	Brain	Res,	
218(2),	288-295.	doi:10.1016/j.bbr.2010.11.014	
Baldwin,	S.	A.,	Wampold,	B.	E.,	&	Imel,	Z.	E.	(2007).	Untangling	the	alliance-outcome	correlation:	
exploring	the	relative	importance	of	therapist	and	patient	variability	in	the	alliance.	J	
Consult	Clin	Psychol,	75(6),	842-852.	doi:10.1037/0022-006X.75.6.842	
Barker,	G.	R.,	Bird,	F.,	Alexander,	V.,	&	Warburton,	E.	C.	(2007).	Recognition	memory	for	objects,	
place,	and	temporal	order:	a	disconnection	analysis	of	the	role	of	the	medial	prefrontal	
cortex	and	perirhinal	cortex.	J	Neurosci,	27(11),	2948-2957.	
doi:10.1523/JNEUROSCI.5289-06.2007	
Baumeister,	R.	F.,	&	Leary,	M.	R.	(1995).	The	need	to	belong:	desire	for	interpersonal	
attachments	as	a	fundamental	human	motivation.	Psychol	Bull,	117(3),	497-529.		
Bazarian,	J.	J.,	McClung,	J.,	Cheng,	Y.	T.,	Flesher,	W.,	&	Schneider,	S.	M.	(2005).	Emergency	
department	management	of	mild	traumatic	brain	injury	in	the	USA.	Emerg	Med	J,	22(7),	
473-477.	doi:10.1136/emj.2004.019273	
Bechara,	A.,	Tranel,	D.,	&	Damasio,	H.	(2000).	Characterization	of	the	decision-making	deficit	of	
patients	with	ventromedial	prefrontal	cortex	lesions.	Brain,	123	(	Pt	11),	2189-2202.		
Becker,	A.,	&	Grecksch,	G.	(1996).	Illumination	has	no	effect	on	rats'	behavior	in	the	elevated	
plus-maze.	Physiol	Behav,	59(6),	1175-1177.		
Belanger,	H.	G.,	Curtiss,	G.,	Demery,	J.	A.,	Lebowitz,	B.	K.,	&	Vanderploeg,	R.	D.	(2005).	Factors	
moderating	neuropsychological	outcomes	following	mild	traumatic	brain	injury:	A	meta-
analysis.	Journal	of	the	International	Neuropsychological	Society,	11(03),	215-227.		
Belanger,	H.	G.,	Kretzmer,	T.,	Yoash-Gantz,	R.,	Pickett,	T.,	&	Tupler,	L.	A.	(2009).	Cognitive	
sequelae	of	blast-related	versus	other	mechanisms	of	brain	trauma.	J	Int	Neuropsychol	
Soc,	15(1),	1-8.	doi:10.1017/S1355617708090036	
Belzung,	C.,	&	Lemoine,	M.	(2011).	Criteria	of	validity	for	animal	models	of	psychiatric	disorders:	
focus	on	anxiety	disorders	and	depression.	Biol	Mood	Anxiety	Disord,	1(1),	9.	
doi:10.1186/2045-5380-1-9	
Bi,	L.	L.,	Wang,	J.,	Luo,	Z.	Y.,	Chen,	S.	P.,	Geng,	F.,	Chen,	Y.	H.,	.	.	.	Gao,	T.	M.	(2013).	Enhanced	
excitability	in	the	infralimbic	cortex	produces	anxiety-like	behaviors.	
Neuropharmacology,	72,	148-156.	doi:10.1016/j.neuropharm.2013.04.048	
Bickart,	K.	C.,	Dickerson,	B.	C.,	&	Barrett,	L.	F.	(2014).	The	amygdala	as	a	hub	in	brain	networks	
that	support	social	life.	Neuropsychologia,	63,	235-248.	
doi:10.1016/j.neuropsychologia.2014.08.013	
Bigler,	E.	D.	(2008).	Neuropsychology	and	clinical	neuroscience	of	persistent	post-concussive	
syndrome.	J	Int	Neuropsychol	Soc,	14(1),	1-22.	doi:10.1017/S135561770808017X	
	126	
Bishop,	S.,	Duncan,	J.,	Brett,	M.,	&	Lawrence,	A.	D.	(2004).	Prefrontal	cortical	function	and	
anxiety:	controlling	attention	to	threat-related	stimuli.	Nat	Neurosci,	7(2),	184-188.	
doi:10.1038/nn1173	
Blanchard,	R.	J.,	McKittrick,	C.	R.,	&	Blanchard,	D.	C.	(2001).	Animal	models	of	social	stress:	
effects	on	behavior	and	brain	neurochemical	systems.	Physiol	Behav,	73(3),	261-271.		
Bombardier,	C.	H.,	Fann,	J.	R.,	Temkin,	N.	R.,	Esselman,	P.	C.,	Barber,	J.,	&	Dikmen,	S.	S.	(2010).	
Rates	of	major	depressive	disorder	and	clinical	outcomes	following	traumatic	brain	
injury.	JAMA,	303(19),	1938-1945.	doi:10.1001/jama.2010.599	
Borgland,	S.	L.,	Taha,	S.	A.,	Sarti,	F.,	Fields,	H.	L.,	&	Bonci,	A.	(2006).	Orexin	A	in	the	VTA	is	critical	
for	the	induction	of	synaptic	plasticity	and	behavioral	sensitization	to	cocaine.	Neuron,	
49(4),	589-601.	doi:10.1016/j.neuron.2006.01.016	
Bouwknecht,	J.	A.,	Spiga,	F.,	Staub,	D.	R.,	Hale,	M.	W.,	Shekhar,	A.,	&	Lowry,	C.	A.	(2007).	
Differential	effects	of	exposure	to	low-light	or	high-light	open-field	on	anxiety-related	
behaviors:	relationship	to	c-Fos	expression	in	serotonergic	and	non-serotonergic	
neurons	in	the	dorsal	raphe	nucleus.	Brain	Res	Bull,	72(1),	32-43.	
doi:10.1016/j.brainresbull.2006.12.009	
Brady,	A.	M.,	&	Floresco,	S.	B.	(2015).	Operant	procedures	for	assessing	behavioral	flexibility	in	
rats.	J	Vis	Exp(96),	e52387.	doi:10.3791/52387	
Bryan,	C.	J.,	Clemans,	T.	A.,	Hernandez,	A.	M.,	&	Rudd,	M.	D.	(2013).	Loss	of	consciousness,	
depression,	posttraumatic	stress	disorder,	and	suicide	risk	among	deployed	military	
personnel	with	mild	traumatic	brain	injury.	J	Head	Trauma	Rehabil,	28(1),	13-20.	
doi:10.1097/HTR.0b013e31826c73cc	
Butler,	T.	R.,	Carter,	E.,	&	Weiner,	J.	L.	(2014).	Adolescent	social	isolation	does	not	lead	to	
persistent	increases	in	anxiety-	like	behavior	or	ethanol	intake	in	female	long-evans	rats.	
Alcohol	Clin	Exp	Res,	38(8),	2199-2207.	doi:10.1111/acer.12476	
Campeau,	S.,	Miserendino,	M.	J.,	&	Davis,	M.	(1992).	Intra-amygdala	infusion	of	the	N-methyl-D-
aspartate	receptor	antagonist	AP5	blocks	acquisition	but	not	expression	of	fear-
potentiated	startle	to	an	auditory	conditioned	stimulus.	Behav	Neurosci,	106(3),	569-
574.		
Campi,	K.	L.,	Greenberg,	G.	D.,	Kapoor,	A.,	Ziegler,	T.	E.,	&	Trainor,	B.	C.	(2014).	Sex	differences	in	
effects	of	dopamine	D1	receptors	on	social	withdrawal.	Neuropharmacology,	77,	208-
216.	doi:10.1016/j.neuropharm.2013.09.026	
Campos,	A.	C.,	Fogaca,	M.	V.,	Aguiar,	D.	C.,	&	Guimaraes,	F.	S.	(2013).	Animal	models	of	anxiety	
disorders	and	stress.	Rev	Bras	Psiquiatr,	35	Suppl	2,	S101-111.	doi:10.1590/1516-4446-
2013-1139	
Carmella,	S.	G.,	Chen,	M.,	Zhang,	Y.,	Zhang,	S.,	Hatsukami,	D.	K.,	&	Hecht,	S.	S.	(2007).	
Quantitation	of	acrolein-derived	(3-hydroxypropyl)mercapturic	acid	in	human	urine	by	
liquid	chromatography-atmospheric	pressure	chemical	ionization	tandem	mass	
spectrometry:	effects	of	cigarette	smoking.	Chem	Res	Toxicol,	20(7),	986-990.	
doi:10.1021/tx700075y	
Carroll,	L.	J.,	Cassidy,	J.	D.,	Cancelliere,	C.,	Cote,	P.,	Hincapie,	C.	A.,	Kristman,	V.	L.,	.	.	.	Hartvigsen,	
J.	(2014).	Systematic	review	of	the	prognosis	after	mild	traumatic	brain	injury	in	adults:	
cognitive,	psychiatric,	and	mortality	outcomes:	results	of	the	International	Collaboration	
on	Mild	Traumatic	Brain	Injury	Prognosis.	Arch	Phys	Med	Rehabil,	95(3	Suppl),	S152-173.	
doi:10.1016/j.apmr.2013.08.300	
Carter,	G.	C.,	Cantrell,	R.	A.,	Victoria,	Z.,	Haynes,	V.	S.,	Phillips,	G.,	Alatorre,	C.	I.,	.	.	.	Marangell,	L.	
B.	(2012).	Comprehensive	review	of	factors	implicated	in	the	heterogeneity	of	response	
in	depression.	Depress	Anxiety,	29(4),	340-354.	doi:10.1002/da.21918	
	127	
Chang,	C.	H.,	&	Maren,	S.	(2011).	Medial	prefrontal	cortex	activation	facilitates	re-extinction	of	
fear	in	rats.	Learn	Mem,	18(4),	221-225.	doi:10.1101/lm.2070111	
Chermat,	R.,	Thierry,	B.,	Mico,	J.	A.,	Steru,	L.,	&	Simon,	P.	(1986).	Adaptation	of	the	tail	
suspension	test	to	the	rat.	J	Pharmacol,	17(3),	348-350.		
Chinman,	M.,	George,	P.,	Dougherty,	R.	H.,	Daniels,	A.	S.,	Ghose,	S.	S.,	Swift,	A.,	&	Delphin-
Rittmon,	M.	E.	(2014).	Peer	support	services	for	individuals	with	serious	mental	
illnesses:	assessing	the	evidence.	Psychiatr	Serv,	65(4),	429-441.	
doi:10.1176/appi.ps.201300244	
Christianson,	J.	P.,	Fernando,	A.	B.,	Kazama,	A.	M.,	Jovanovic,	T.,	Ostroff,	L.	E.,	&	Sangha,	S.	
(2012).	Inhibition	of	fear	by	learned	safety	signals:	a	mini-symposium	review.	J	Neurosci,	
32(41),	14118-14124.	doi:10.1523/JNEUROSCI.3340-12.2012	
Christianson,	J.	P.,	Jennings,	J.	H.,	Ragole,	T.,	Flyer,	J.	G.,	Benison,	A.	M.,	Barth,	D.	S.,	.	.	.	Maier,	S.	
F.	(2011).	Safety	signals	mitigate	the	consequences	of	uncontrollable	stress	via	a	circuit	
involving	the	sensory	insular	cortex	and	bed	nucleus	of	the	stria	terminalis.	Biol	
Psychiatry,	70(5),	458-464.	doi:10.1016/j.biopsych.2011.04.004	
Chung,	K.	K.,	Martinez,	M.,	&	Herbert,	J.	(2000).	c-fos	expression,	behavioural,	endocrine	and	
autonomic	responses	to	acute	social	stress	in	male	rats	after	chronic	restraint:	
modulation	by	serotonin.	Neuroscience,	95(2),	453-463.		
Coan,	J.	A.,	Schaefer,	H.	S.,	&	Davidson,	R.	J.	(2006).	Lending	a	hand:	social	regulation	of	the	
neural	response	to	threat.	Psychol	Sci,	17(12),	1032-1039.	doi:10.1111/j.1467-
9280.2006.01832.x	
Conner,	O.	L.,	Siegle,	G.	J.,	McFarland,	A.	M.,	Silk,	J.	S.,	Ladouceur,	C.	D.,	Dahl,	R.	E.,	.	.	.	Ryan,	N.	
D.	(2012).	Mom-it	helps	when	you're	right	here!	Attenuation	of	neural	stress	markers	in	
anxious	youths	whose	caregivers	are	present	during	fMRI.	PLoS	One,	7(12),	e50680.	
doi:10.1371/journal.pone.0050680	
Conrad,	C.	D.,	LeDoux,	J.	E.,	Magarinos,	A.	M.,	&	McEwen,	B.	S.	(1999).	Repeated	restraint	stress	
facilitates	fear	conditioning	independently	of	causing	hippocampal	CA3	dendritic	
atrophy.	Behav	Neurosci,	113(5),	902-913.		
Cooke,	B.	M.,	Chowanadisai,	W.,	&	Breedlove,	S.	M.	(2000).	Post-weaning	social	isolation	of	male	
rats	reduces	the	volume	of	the	medial	amygdala	and	leads	to	deficits	in	adult	sexual	
behavior.	Behav	Brain	Res,	117(1-2),	107-113.		
Cordero,	M.	I.,	Venero,	C.,	Kruyt,	N.	D.,	&	Sandi,	C.	(2003).	Prior	exposure	to	a	single	stress	
session	facilitates	subsequent	contextual	fear	conditioning	in	rats.	Evidence	for	a	role	of	
corticosterone.	Horm	Behav,	44(4),	338-345.		
Crawley,	J.,	&	Goodwin,	F.	K.	(1980).	Preliminary	report	of	a	simple	animal	behavior	model	for	
the	anxiolytic	effects	of	benzodiazepines.	Pharmacol	Biochem	Behav,	13(2),	167-170.		
Crits-Christoph,	P.,	Gibbons,	M.	B.,	Hamilton,	J.,	Ring-Kurtz,	S.,	&	Gallop,	R.	(2011).	The	
dependability	of	alliance	assessments:	the	alliance-outcome	correlation	is	larger	than	
you	might	think.	J	Consult	Clin	Psychol,	79(3),	267-278.	doi:10.1037/a0023668	
da	Costa,	A.	P.,	Leigh,	A.	E.,	Man,	M.	S.,	&	Kendrick,	K.	M.	(2004).	Face	pictures	reduce	
behavioural,	autonomic,	endocrine	and	neural	indices	of	stress	and	fear	in	sheep.	Proc	
Biol	Sci,	271(1552),	2077-2084.	doi:10.1098/rspb.2004.2831	
Davis,	M.	(1998).	Are	different	parts	of	the	extended	amygdala	involved	in	fear	versus	anxiety?	
Biol	Psychiatry,	44(12),	1239-1247.		
Davis,	M.	(2006).	Neural	systems	involved	in	fear	and	anxiety	measured	with	fear-potentiated	
startle.	The	American	psychologist,	61(8),	741-756.	doi:10.1037/0003-066X.61.8.741	
Davis,	M.	(2011).	NMDA	receptors	and	fear	extinction:	implications	for	cognitive	behavioral	
therapy.	Dialogues	Clin	Neurosci,	13(4),	463-474.		
	128	
Davis,	M.,	Ressler,	K.,	Rothbaum,	B.	O.,	&	Richardson,	R.	(2006).	Effects	of	D-cycloserine	on	
extinction:	translation	from	preclinical	to	clinical	work.	Biol	Psychiatry,	60(4),	369-375.	
doi:10.1016/j.biopsych.2006.03.084	
Davitz,	J.	R.,	&	Mason,	D.	J.	(1955).	Socially	facilitated	reduction	of	a	fear	response	in	rats.	J	
Comp	Physiol	Psychol,	48(3),	149-151.		
de	Jongh,	R.,	Groenink,	L.,	van	Der	Gugten,	J.,	&	Olivier,	B.	(2002).	The	light-enhanced	startle	
paradigm	as	a	putative	animal	model	for	anxiety:	effects	of	chlordiazepoxide,	flesinoxan	
and	fluvoxamine.	Psychopharmacology	(Berl),	159(2),	176-180.	
doi:10.1007/s002130100914	
De	Vera	Mudry,	M.	C.,	Kronenberg,	S.,	Komatsu,	S.,	&	Aguirre,	G.	D.	(2013).	Blinded	by	the	light:	
retinal	phototoxicity	in	the	context	of	safety	studies.	Toxicol	Pathol,	41(6),	813-825.	
doi:10.1177/0192623312469308	
DeFries,	J.	C.,	Hegmann,	J.	P.,	&	Weir,	M.	W.	(1966).	Open-field	behavior	in	mice:	evidence	for	a	
major	gene	effect	mediated	by	the	visual	system.	Science,	154(3756),	1577-1579.		
DePalma,	R.	G.,	Burris,	D.	G.,	Champion,	H.	R.,	&	Hodgson,	M.	J.	(2005).	Blast	injuries.	N	Engl	J	
Med,	352(13),	1335-1342.	doi:10.1056/NEJMra042083	
Detillion,	C.	E.,	Craft,	T.	K.,	Glasper,	E.	R.,	Prendergast,	B.	J.,	&	DeVries,	A.	C.	(2004).	Social	
facilitation	of	wound	healing.	Psychoneuroendocrinology,	29(8),	1004-1011.	
doi:10.1016/j.psyneuen.2003.10.003	
Ditzen,	B.,	Schmidt,	S.,	Strauss,	B.,	Nater,	U.	M.,	Ehlert,	U.,	&	Heinrichs,	M.	(2008).	Adult	
attachment	and	social	support	interact	to	reduce	psychological	but	not	cortisol	
responses	to	stress.	J	Psychosom	Res,	64(5),	479-486.	
doi:10.1016/j.jpsychores.2007.11.011	
Do-Monte,	F.	H.,	Manzano-Nieves,	G.,	Quinones-Laracuente,	K.,	Ramos-Medina,	L.,	&	Quirk,	G.	J.	
(2015).	Revisiting	the	role	of	infralimbic	cortex	in	fear	extinction	with	optogenetics.	J	
Neurosci,	35(8),	3607-3615.	doi:10.1523/JNEUROSCI.3137-14.2015	
Doremus-Fitzwater,	T.	L.,	Varlinskaya,	E.	I.,	&	Spear,	L.	P.	(2009).	Social	and	non-social	anxiety	in	
adolescent	and	adult	rats	after	repeated	restraint.	Physiol	Behav,	97(3-4),	484-494.	
doi:10.1016/j.physbeh.2009.03.025	
Dour,	H.	J.,	Wiley,	J.	F.,	Roy-Byrne,	P.,	Stein,	M.	B.,	Sullivan,	G.,	Sherbourne,	C.	D.,	.	.	.	Craske,	M.	
G.	(2014).	Perceived	social	support	mediates	anxiety	and	depressive	symptom	changes	
following	primary	care	intervention.	Depress	Anxiety,	31(5),	436-442.	
doi:10.1002/da.22216	
Draper,	K.,	Ponsford,	J.,	&	Schonberger,	M.	(2007).	Psychosocial	and	emotional	outcomes	10	
years	following	traumatic	brain	injury.	J	Head	Trauma	Rehabil,	22(5),	278-287.	
doi:10.1097/01.HTR.0000290972.63753.a7	
Draper,	K.,	Ponsford,	J.,	&	Schönberger,	M.	(2007a).	Psychosocial	and	emotional	outcomes	10	
years	following	traumatic	brain	injury.	J	Head	Trauma	Rehabil,	22(5),	278-287.		
Draper,	K.,	Ponsford,	J.,	&	Schönberger,	M.	(2007b).	Psychosocial	and	emotional	outcomes	10	
years	following	traumatic	brain	injury.	J	Head	Trauma	Rehabil,	22(5),	278-287.		
Eckert,	E.,	Drexler,	H.,	&	Goen,	T.	(2010).	Determination	of	six	hydroxyalkyl	mercapturic	acids	in	
human	urine	using	hydrophilic	interaction	liquid	chromatography	with	tandem	mass	
spectrometry	(HILIC-ESI-MS/MS).	J	Chromatogr	B	Analyt	Technol	Biomed	Life	Sci,	
878(27),	2506-2514.	doi:10.1016/j.jchromb.2009.09.003	
Eisenberger,	N.	I.,	Master,	S.	L.,	Inagaki,	T.	K.,	Taylor,	S.	E.,	Shirinyan,	D.,	Lieberman,	M.	D.,	&	
Naliboff,	B.	D.	(2011).	Attachment	figures	activate	a	safety	signal-related	neural	region	
and	reduce	pain	experience.	Proc	Natl	Acad	Sci	U	S	A,	108(28),	11721-11726.	
doi:10.1073/pnas.1108239108	
	129	
Emmett,	M.	R.,	Mick,	S.	J.,	Cler,	J.	A.,	Rao,	T.	S.,	Iyengar,	S.,	&	Wood,	P.	L.	(1991).	Actions	of	D-
cycloserine	at	the	N-methyl-D-aspartate-associated	glycine	receptor	site	in	vivo.	
Neuropharmacology,	30(11),	1167-1171.		
Engelmann,	M.,	Wotjak,	C.	T.,	&	Landgraf,	R.	(1995).	Social	discrimination	procedure:	an	
alternative	method	to	investigate	juvenile	recognition	abilities	in	rats.	Physiol	Behav,	
58(2),	315-321.		
Fan,	Y.,	Herrera-Melendez,	A.	L.,	Pestke,	K.,	Feeser,	M.,	Aust,	S.,	Otte,	C.,	.	.	.	Grimm,	S.	(2014).	
Early	life	stress	modulates	amygdala-prefrontal	functional	connectivity:	implications	for	
oxytocin	effects.	Hum	Brain	Mapp,	35(10),	5328-5339.	doi:10.1002/hbm.22553	
File,	S.	E.	(1980).	The	use	of	social	interaction	as	a	method	for	detecting	anxiolytic	activity	of	
chlordiazepoxide-like	drugs.	J	Neurosci	Methods,	2(3),	219-238.		
File,	S.	E.	(1984).	The	validation	of	animal	tests	of	anxiety--pharmacological	implications.	Pol	J	
Pharmacol	Pharm,	36(5),	505-512.		
File,	S.	E.,	&	Hyde,	J.	R.	(1978).	Can	social	interaction	be	used	to	measure	anxiety?	Br	J	
Pharmacol,	62(1),	19-24.		
File,	S.	E.,	Lippa,	A.	S.,	Beer,	B.,	&	Lippa,	M.	T.	(2004).	Animal	tests	of	anxiety.	Curr	Protoc	
Neurosci,	Chapter	8,	Unit	8	3.	doi:10.1002/0471142301.ns0803s26	
Forray,	M.	I.,	&	Gysling,	K.	(2004).	Role	of	noradrenergic	projections	to	the	bed	nucleus	of	the	
stria	terminalis	in	the	regulation	of	the	hypothalamic-pituitary-adrenal	axis.	Brain	Res	
Brain	Res	Rev,	47(1-3),	145-160.	doi:10.1016/j.brainresrev.2004.07.011	
Fossati,	P.	(2012).	Neural	correlates	of	emotion	processing:	from	emotional	to	social	brain.	Eur	
Neuropsychopharmacol,	22	Suppl	3,	S487-491.	doi:10.1016/j.euroneuro.2012.07.008	
Galhardo,	L.,	Vital,	J.,	&	Oliveira,	R.	F.	(2011).	The	role	of	predictability	in	the	stress	response	of	a	
cichlid	fish.	Physiol	Behav,	102(3-4),	367-372.	doi:10.1016/j.physbeh.2010.11.035	
Ganasen,	K.	A.,	Ipser,	J.	C.,	&	Stein,	D.	J.	(2010).	Augmentation	of	cognitive	behavioral	therapy	
with	pharmacotherapy.	Psychiatr	Clin	North	Am,	33(3),	687-699.	
doi:10.1016/j.psc.2010.04.008	
Genn,	R.	F.,	Tucci,	S.	A.,	Thomas,	A.,	Edwards,	J.	E.,	&	File,	S.	E.	(2003).	Age-associated	sex	
differences	in	response	to	food	deprivation	in	two	animal	tests	of	anxiety.	Neurosci	
Biobehav	Rev,	27(1-2),	155-161.		
Glasper,	E.	R.,	&	Devries,	A.	C.	(2005).	Social	structure	influences	effects	of	pair-housing	on	
wound	healing.	Brain	Behav	Immun,	19(1),	61-68.	doi:10.1016/j.bbi.2004.03.002	
Gomperts,	S.	N.,	Rao,	A.,	Craig,	A.	M.,	Malenka,	R.	C.,	&	Nicoll,	R.	A.	(1998).	Postsynaptically	
silent	synapses	in	single	neuron	cultures.	Neuron,	21(6),	1443-1451.		
Greenberg,	G.	D.,	Laman-Maharg,	A.,	Campi,	K.	L.,	Voigt,	H.,	Orr,	V.	N.,	Schaal,	L.,	&	Trainor,	B.	C.	
(2014).	Sex	differences	in	stress-induced	social	withdrawal:	role	of	brain	derived	
neurotrophic	factor	in	the	bed	nucleus	of	the	stria	terminalis.	Front	Behav	Neurosci,	7,	
223.	doi:10.3389/fnbeh.2013.00223	
Gupta,	S.	C.,	Hillman,	B.	G.,	Prakash,	A.,	Ugale,	R.	R.,	Stairs,	D.	J.,	&	Dravid,	S.	M.	(2013a).	Effect	
of	D-cycloserine	in	conjunction	with	fear	extinction	training	on	extracellular	signal-
regulated	kinase	activation	in	the	medial	prefrontal	cortex	and	amygdala	in	rat.	Eur	J	
Neurosci,	37(11),	1811-1822.	doi:10.1111/ejn.12197	
Gupta,	S.	C.,	Hillman,	B.	G.,	Prakash,	A.,	Ugale,	R.	R.,	Stairs,	D.	J.,	&	Dravid,	S.	M.	(2013b).	Effect	
of	D-cycloserine	in	conjunction	with	fear	extinction	training	on	extracellular	signal-
regulated	kinase	activation	in	the	medial	prefrontal	cortex	and	amygdala	in	rat.	Eur	J	
Neurosci.	doi:10.1111/ejn.12197	
	130	
Gur,	R.,	Tendler,	A.,	&	Wagner,	S.	(2014).	Long-term	social	recognition	memory	is	mediated	by	
oxytocin-dependent	synaptic	plasticity	in	the	medial	amygdala.	Biol	Psychiatry,	76(5),	
377-386.	doi:10.1016/j.biopsych.2014.03.022	
Hall,	C.	S.	(1934).	Emotional	behavior	in	the	rat.	I.	Defecation	and	urination	as	measures	of	
individual	differences	in	emotionality.	Journal	of	Comparative	Psychology,	18(3),	385-
403.		
Hartley,	C.	A.,	&	Phelps,	E.	A.	(2010).	Changing	fear:	the	neurocircuitry	of	emotion	regulation.	
Neuropsychopharmacology,	35(1),	136-146.	doi:10.1038/npp.2009.121	
Hennessy,	M.	B.,	Kaiser,	S.,	&	Sachser,	N.	(2009).	Social	buffering	of	the	stress	response:	
diversity,	mechanisms,	and	functions.	Front	Neuroendocrinol,	30(4),	470-482.	
doi:10.1016/j.yfrne.2009.06.001	
Hennessy,	M.	B.,	O'Leary,	S.	K.,	Hawke,	J.	L.,	&	Wilson,	S.	E.	(2002).	Social	influences	on	cortisol	
and	behavioral	responses	of	preweaning,	periadolescent,	and	adult	guinea	pigs.	Physiol	
Behav,	76(2),	305-314.		
Henny,	P.,	Brischoux,	F.,	Mainville,	L.,	Stroh,	T.,	&	Jones,	B.	E.	(2010).	Immunohistochemical	
evidence	for	synaptic	release	of	glutamate	from	orexin	terminals	in	the	locus	coeruleus.	
Neuroscience,	169(3),	1150-1157.	doi:10.1016/j.neuroscience.2010.06.003	
Herry,	C.,	&	Mons,	N.	(2004).	Resistance	to	extinction	is	associated	with	impaired	immediate	
early	gene	induction	in	medial	prefrontal	cortex	and	amygdala.	Eur	J	Neurosci,	20(3),	
781-790.	doi:10.1111/j.1460-9568.2004.03542.x	
Hersoug,	A.	G.,	Hoglend,	P.,	Gabbard,	G.	O.,	&	Lorentzen,	S.	(2013).	The	combined	predictive	
effect	of	patient	characteristics	and	alliance	on	long-term	dynamic	and	interpersonal	
functioning	after	dynamic	psychotherapy.	Clin	Psychol	Psychother,	20(4),	297-307.	
doi:10.1002/cpp.1770	
Hitti,	F.	L.,	&	Siegelbaum,	S.	A.	(2014).	The	hippocampal	CA2	region	is	essential	for	social	
memory.	Nature,	508(7494),	88-92.	doi:10.1038/nature13028	
Hofmann,	S.	G.,	Meuret,	A.	E.,	Smits,	J.	A.,	Simon,	N.	M.,	Pollack,	M.	H.,	Eisenmenger,	K.,	.	.	.	
Otto,	M.	W.	(2006).	Augmentation	of	exposure	therapy	with	D-cycloserine	for	social	
anxiety	disorder.	Arch	Gen	Psychiatry,	63(3),	298-304.	doi:10.1001/archpsyc.63.3.298	
Hofmann,	S.	G.,	Pollack,	M.	H.,	&	Otto,	M.	W.	(2006).	Augmentation	treatment	of	psychotherapy	
for	anxiety	disorders	with	D-cycloserine.	CNS	Drug	Rev,	12(3-4),	208-217.	
doi:10.1111/j.1527-3458.2006.00208.x	
Hofmann,	S.	G.,	Smits,	J.	A.,	Rosenfield,	D.,	Simon,	N.,	Otto,	M.	W.,	Meuret,	A.	E.,	.	.	.	Pollack,	M.	
H.	(2013a).	D-Cycloserine	as	an	augmentation	strategy	with	cognitive-behavioral	
therapy	for	social	anxiety	disorder.	Am	J	Psychiatry,	170(7),	751-758.	
doi:10.1176/appi.ajp.2013.12070974	
Hofmann,	S.	G.,	Smits,	J.	A.,	Rosenfield,	D.,	Simon,	N.,	Otto,	M.	W.,	Meuret,	A.	E.,	.	.	.	Pollack,	M.	
H.	(2013b).	d-Cycloserine	as	an	Augmentation	Strategy	With	Cognitive-Behavioral	
Therapy	for	Social	Anxiety	Disorder.	Am	J	Psychiatry.	
doi:10.1176/appi.ajp.2013.12070974	
Hogg,	S.	(1996).	A	review	of	the	validity	and	variability	of	the	elevated	plus-maze	as	an	animal	
model	of	anxiety.	Pharmacol	Biochem	Behav,	54(1),	21-30.		
Holmes,	A.	J.,	Lee,	P.	H.,	Hollinshead,	M.	O.,	Bakst,	L.,	Roffman,	J.	L.,	Smoller,	J.	W.,	&	Buckner,	R.	
L.	(2012).	Individual	Differences	in	Amygdala-Medial	Prefrontal	Anatomy	Link	Negative	
Affect,	Impaired	Social	Functioning,	and	Polygenic	Depression	Risk.	Journal	of	
Neuroscience,	32(50),	18087-18100.	doi:10.1523/jneurosci.2531-12.2012	
	131	
Hood,	W.	F.,	Compton,	R.	P.,	&	Monahan,	J.	B.	(1989).	D-cycloserine:	a	ligand	for	the	N-methyl-
D-aspartate	coupled	glycine	receptor	has	partial	agonist	characteristics.	Neurosci	Lett,	
98(1),	91-95.		
Hostetler,	C.	M.,	&	Ryabinin,	A.	E.	(2014).	Social	partners	prevent	alcohol	relapse	behavior	in	
prairie	voles.	Psychoneuroendocrinology,	39,	152-157.	
doi:10.1016/j.psyneuen.2013.10.006	
Hundt,	N.	E.,	Robinson,	A.,	Arney,	J.,	Stanley,	M.	A.,	&	Cully,	J.	A.	(2015).	Veterans'	Perspectives	
on	Benefits	and	Drawbacks	of	Peer	Support	for	Posttraumatic	Stress	Disorder.	Mil	Med,	
180(8),	851-856.	doi:10.7205/MILMED-D-14-00536	
Ida,	T.,	Nakahara,	K.,	Murakami,	T.,	Hanada,	R.,	Nakazato,	M.,	&	Murakami,	N.	(2000).	Possible	
involvement	of	orexin	in	the	stress	reaction	in	rats.	Biochem	Biophys	Res	Commun,	
270(1),	318-323.	doi:10.1006/bbrc.2000.2412	
Igarashi,	E.,	&	Takeshita,	S.	(1995).	Effects	of	illumination	and	handling	upon	rat	open	field	
activity.	Physiol	Behav,	57(4),	699-703.		
Irles,	C.,	Nava-Kopp,	A.	T.,	Moran,	J.,	&	Zhang,	L.	(2014).	Neonatal	maternal	separation	up-
regulates	protein	signalling	for	cell	survival	in	rat	hypothalamus.	Stress,	17(3),	275-284.	
doi:10.3109/10253890.2014.913017	
Jacome,	L.	F.,	Burket,	J.	A.,	Herndon,	A.	L.,	&	Deutsch,	S.	I.	(2011).	D-Cycloserine	enhances	social	
exploration	in	the	Balb/c	mouse.	Brain	Res	Bull,	85(3-4),	141-144.	
doi:10.1016/j.brainresbull.2011.03.004	
Jay,	T.	M.,	&	Witter,	M.	P.	(1991).	Distribution	of	hippocampal	CA1	and	subicular	efferents	in	the	
prefrontal	cortex	of	the	rat	studied	by	means	of	anterograde	transport	of	Phaseolus	
vulgaris-leucoagglutinin.	J	Comp	Neurol,	313(4),	574-586.		
Jaycox,	L.	H.,	Foa,	E.	B.,	&	Morral,	A.	R.	(1998).	Influence	of	emotional	engagement	and	
habituation	on	exposure	therapy	for	PTSD.	J	Consult	Clin	Psychol,	66(1),	185-192.		
Johnson,	P.	L.,	&	Shekhar,	A.	(2006).	Panic-prone	state	induced	in	rats	with	GABA	dysfunction	in	
the	dorsomedial	hypothalamus	is	mediated	by	NMDA	receptors.	The	Journal	of	
neuroscience	:	the	official	journal	of	the	Society	for	Neuroscience,	26(26),	7093-7104.	
doi:10.1523/JNEUROSCI.0408-06.2006	
Johnson,	P.	L.,	Truitt,	W.,	Fitz,	S.	D.,	Minick,	P.	E.,	Dietrich,	A.,	Sanghani,	S.,	.	.	.	Shekhar,	A.	
(2010).	A	key	role	for	orexin	in	panic	anxiety.	Nat	Med,	16(1),	111-115.	
doi:10.1038/nm.2075	
Kajantie,	E.,	&	Phillips,	D.	I.	(2006).	The	effects	of	sex	and	hormonal	status	on	the	physiological	
response	to	acute	psychosocial	stress.	Psychoneuroendocrinology,	31(2),	151-178.	
doi:10.1016/j.psyneuen.2005.07.002	
Kalueff,	A.	V.,	&	Tuohimaa,	P.	(2004).	Experimental	modeling	of	anxiety	and	depression.	Acta	
Neurobiol	Exp	(Wars),	64(4),	439-448.		
Kanitz,	E.,	Hameister,	T.,	Tuchscherer,	M.,	Tuchscherer,	A.,	&	Puppe,	B.	(2014).	Social	support	
attenuates	the	adverse	consequences	of	social	deprivation	stress	in	domestic	piglets.	
Horm	Behav,	65(3),	203-210.	doi:10.1016/j.yhbeh.2014.01.007	
Kaplan,	G.	A.,	Wilson,	T.	W.,	Cohen,	R.	D.,	Kauhanen,	J.,	Wu,	M.,	&	Salonen,	J.	T.	(1994).	Social	
functioning	and	overall	mortality:	prospective	evidence	from	the	Kuopio	Ischemic	Heart	
Disease	Risk	Factor	Study.	Epidemiology,	5(5),	495-500.		
Kessler,	R.	C.,	Chiu,	W.	T.,	Demler,	O.,	Merikangas,	K.	R.,	&	Walters,	E.	E.	(2005).	Prevalence,	
severity,	and	comorbidity	of	12-month	DSM-IV	disorders	in	the	National	Comorbidity	
Survey	Replication.	Arch	Gen	Psychiatry,	62(6),	617-627.	doi:10.1001/archpsyc.62.6.617	
Kikusui,	T.,	Winslow,	J.	T.,	&	Mori,	Y.	(2006).	Social	buffering:	relief	from	stress	and	anxiety.	
Philos	Trans	R	Soc	Lond	B	Biol	Sci,	361(1476),	2215-2228.	doi:10.1098/rstb.2006.1941	
	132	
Kim,	M.	J.,	Gee,	D.	G.,	Loucks,	R.	A.,	Davis,	F.	C.,	&	Whalen,	P.	J.	(2011).	Anxiety	dissociates	dorsal	
and	ventral	medial	prefrontal	cortex	functional	connectivity	with	the	amygdala	at	rest.	
Cereb	Cortex,	21(7),	1667-1673.	doi:10.1093/cercor/bhq237	
Kim,	M.	J.,	Loucks,	R.	A.,	Palmer,	A.	L.,	Brown,	A.	C.,	Solomon,	K.	M.,	Marchante,	A.	N.,	&	
Whalen,	P.	J.	(2011).	The	structural	and	functional	connectivity	of	the	amygdala:	From	
normal	emotion	to	pathological	anxiety.	Behavioural	brain	research,	223(2),	403-410.	
doi:10.1016/j.bbr.2011.04.025	
Kim,	S.	Y.,	Adhikari,	A.,	Lee,	S.	Y.,	Marshel,	J.	H.,	Kim,	C.	K.,	Mallory,	C.	S.,	.	.	.	Deisseroth,	K.	
(2013).	Diverging	neural	pathways	assemble	a	behavioural	state	from	separable	features	
in	anxiety.	Nature,	496(7444),	219-223.	doi:10.1038/nature12018	
Kiyokawa,	Y.,	Honda,	A.,	Takeuchi,	Y.,	&	Mori,	Y.	(2014).	A	familiar	conspecific	is	more	effective	
than	an	unfamiliar	conspecific	for	social	buffering	of	conditioned	fear	responses	in	male	
rats.	Behav	Brain	Res,	267,	189-193.	doi:10.1016/j.bbr.2014.03.043	
Kiyokawa,	Y.,	Kikusui,	T.,	Takeuchi,	Y.,	&	Mori,	Y.	(2004).	Partner's	stress	status	influences	social	
buffering	effects	in	rats.	Behav	Neurosci,	118(4),	798-804.	doi:10.1037/0735-
7044.118.4.798	
Kiyokawa,	Y.,	Takeuchi,	Y.,	&	Mori,	Y.	(2007).	Two	types	of	social	buffering	differentially	mitigate	
conditioned	fear	responses.	Eur	J	Neurosci,	26(12),	3606-3613.	doi:10.1111/j.1460-
9568.2007.05969.x	
Kiyokawa,	Y.,	Takeuchi,	Y.,	Nishihara,	M.,	&	Mori,	Y.	(2009).	Main	olfactory	system	mediates	
social	buffering	of	conditioned	fear	responses	in	male	rats.	Eur	J	Neurosci,	29(4),	777-
785.	doi:10.1111/j.1460-9568.2009.06618.x	
Kiyokawa,	Y.,	Wakabayashi,	Y.,	Takeuchi,	Y.,	&	Mori,	Y.	(2012).	The	neural	pathway	underlying	
social	buffering	of	conditioned	fear	responses	in	male	rats.	Eur	J	Neurosci,	36(10),	3429-
3437.	doi:10.1111/j.1460-9568.2012.08257.x	
Knapska,	E.,	Macias,	M.,	Mikosz,	M.,	Nowak,	A.,	Owczarek,	D.,	Wawrzyniak,	M.,	.	.	.	Kaczmarek,	
L.	(2012).	Functional	anatomy	of	neural	circuits	regulating	fear	and	extinction.	Proc	Natl	
Acad	Sci	U	S	A,	109(42),	17093-17098.	doi:10.1073/pnas.1202087109	
Knapska,	E.,	&	Maren,	S.	(2009).	Reciprocal	patterns	of	c-Fos	expression	in	the	medial	prefrontal	
cortex	and	amygdala	after	extinction	and	renewal	of	conditioned	fear.	Learn	Mem,	
16(8),	486-493.	doi:10.1101/lm.1463909	
Knapska,	E.,	Nikolaev,	E.,	Boguszewski,	P.,	Walasek,	G.,	Blaszczyk,	J.,	Kaczmarek,	L.,	&	Werka,	T.	
(2006).	Between-subject	transfer	of	emotional	information	evokes	specific	pattern	of	
amygdala	activation.	Proc	Natl	Acad	Sci	U	S	A,	103(10),	3858-3862.	
doi:10.1073/pnas.0511302103	
Konrad,	C.,	Geburek,	A.,	Rist,	F.,	Blumenroth,	H.,	Fischer,	B.,	Husstedt,	I.,	.	.	.	Lohmann,	H.	(2011).	
Long-term	cognitive	and	emotional	consequences	of	mild	traumatic	brain	injury.	
Psychological	medicine,	41(06),	1197-1211.		
Kumar,	V.,	Bhat,	Z.	A.,	&	Kumar,	D.	(2013).	Animal	models	of	anxiety:	a	comprehensive	review.	J	
Pharmacol	Toxicol	Methods,	68(2),	175-183.	doi:10.1016/j.vascn.2013.05.003	
Kummer,	K.,	Klement,	S.,	Eggart,	V.,	Mayr,	M.	J.,	Saria,	A.,	&	Zernig,	G.	(2011).	Conditioned	place	
preference	for	social	interaction	in	rats:	contribution	of	sensory	components.	Front	
Behav	Neurosci,	5,	80.	doi:10.3389/fnbeh.2011.00080	
Latane,	B.	(1969).	Gregariousness	and	fear	in	laboratory	rats.	Journal	of	Experimental	Social	
Psychology,	5(1),	61-69.		
Latane,	B.,	&	Glass,	D.	C.	(1968).	Social	and	nonsocial	attraction	in	rats.	J	Pers	Soc	Psychol,	9(2),	
142-146.		
	133	
Ledgerwood,	L.,	Richardson,	R.,	&	Cranney,	J.	(2003).	Effects	of	D-cycloserine	on	extinction	of	
conditioned	freezing.	Behav	Neurosci,	117(2),	341-349.		
Lee,	Y.,	&	Davis,	M.	(1997).	Role	of	the	hippocampus,	the	bed	nucleus	of	the	stria	terminalis,	and	
the	amygdala	in	the	excitatory	effect	of	corticotropin-releasing	hormone	on	the	acoustic	
startle	reflex.	The	Journal	of	neuroscience	:	the	official	journal	of	the	Society	for	
Neuroscience,	17(16),	6434-6446.		
Lee,	Y.,	Fitz,	S.,	Johnson,	P.	L.,	&	Shekhar,	A.	(2008).	Repeated	stimulation	of	CRF	receptors	in	the	
BNST	of	rats	selectively	induces	social	but	not	panic-like	anxiety.	
Neuropsychopharmacology,	33(11),	2586-2594.	doi:10.1038/sj.npp.1301674	
Leung,	G.,	Sun,	W.,	Zheng,	L.,	Brookes,	S.,	Tully,	M.,	&	Shi,	R.	(2011).	Anti-acrolein	treatment	
improves	behavioral	outcome	and	alleviates	myelin	damage	in	experimental	
autoimmune	encephalomyelitis	mouse.	Neuroscience,	173,	150-155.	
doi:10.1016/j.neuroscience.2010.11.018	
Levy,	K.	N.,	Ellison,	W.	D.,	Scott,	L.	N.,	&	Bernecker,	S.	L.	(2011).	Attachment	style.	J	Clin	Psychol,	
67(2),	193-203.	doi:10.1002/jclp.20756	
Li,	Y.,	Li,	S.,	Wei,	C.,	Wang,	H.,	Sui,	N.,	&	Kirouac,	G.	J.	(2010).	Orexins	in	the	paraventricular	
nucleus	of	the	thalamus	mediate	anxiety-like	responses	in	rats.	Psychopharmacology	
(Berl),	212(2),	251-265.	doi:10.1007/s00213-010-1948-y	
Lieberwirth,	C.,	&	Wang,	Z.	(2016).	The	neurobiology	of	pair	bond	formation,	bond	disruption,	
and	social	buffering.	Curr	Opin	Neurobiol,	40,	8-13.	doi:10.1016/j.conb.2016.05.006	
Luo,	J.,	&	Shi,	R.	(2005).	Acrolein	induces	oxidative	stress	in	brain	mitochondria.	Neurochem	Int,	
46(3),	243-252.	doi:10.1016/j.neuint.2004.09.001	
Maciag,	C.	M.,	Dent,	G.,	Gilligan,	P.,	He,	L.,	Dowling,	K.,	Ko,	T.,	.	.	.	Smith,	M.	A.	(2002).	Effects	of	
a	non-peptide	CRF	antagonist	(DMP696)	on	the	behavioral	and	endocrine	sequelae	of	
maternal	separation.	Neuropsychopharmacology,	26(5),	574-582.	doi:10.1016/S0893-
133X(01)00398-0	
Maren,	S.,	&	Quirk,	G.	J.	(2004).	Neuronal	signalling	of	fear	memory.	Nat	Rev	Neurosci,	5(11),	
844-852.	doi:10.1038/nrn1535	
Martin,	D.	J.,	Garske,	J.	P.,	&	Davis,	M.	K.	(2000).	Relation	of	the	therapeutic	alliance	with	
outcome	and	other	variables:	a	meta-analytic	review.	J	Consult	Clin	Psychol,	68(3),	438-
450.		
McHugh,	R.	K.,	Whitton,	S.	W.,	Peckham,	A.	D.,	Welge,	J.	A.,	&	Otto,	M.	W.	(2013).	Patient	
preference	for	psychological	vs	pharmacologic	treatment	of	psychiatric	disorders:	a	
meta-analytic	review.	J	Clin	Psychiatry,	74(6),	595-602.	doi:10.4088/JCP.12r07757	
Meyer-Lindenberg,	A.,	&	Tost,	H.	(2012).	Neural	mechanisms	of	social	risk	for	psychiatric	
disorders.	Nat	Neurosci,	15(5),	663-668.	doi:10.1038/nn.3083	
Milad,	M.	R.,	&	Quirk,	G.	J.	(2002).	Neurons	in	medial	prefrontal	cortex	signal	memory	for	fear	
extinction.	Nature,	420(6911),	70-74.	doi:10.1038/nature01138	
Millis,	S.	R.,	Rosenthal,	M.,	Novack,	T.	A.,	Sherer,	M.,	Nick,	T.	G.,	Kreutzer,	J.	S.,	.	.	.	Ricker,	J.	H.	
(2001).	Long-term	neuropsychological	outcome	after	traumatic	brain	injury.	J	Head	
Trauma	Rehabil,	16(4),	343-355.		
Moghe,	A.,	Ghare,	S.,	Lamoreau,	B.,	Mohammad,	M.,	Barve,	S.,	McClain,	C.,	&	Joshi-Barve,	S.	
(2015).	Molecular	mechanisms	of	acrolein	toxicity:	relevance	to	human	disease.	
Toxicological	Sciences,	143(2),	242-255.		
Montgomery,	K.	C.	(1955).	The	relation	between	fear	induced	by	novel	stimulation	and	
exploratory	behavior.	J	Comp	Physiol	Psychol,	48(4),	254-260.		
Mooney,	G.,	&	Speed,	J.	(2001).	The	association	between	mild	traumatic	brain	injury	and	
psychiatric	conditions.	Brain	Inj,	15(10),	865-877.	doi:10.1080/02699050110065286	
	134	
Moorman,	D.	E.,	&	Aston-Jones,	G.	(2010a).	Orexin/hypocretin	modulates	response	of	ventral	
tegmental	dopamine	neurons	to	prefrontal	activation:	diurnal	influences.	The	Journal	of	
neuroscience	:	the	official	journal	of	the	Society	for	Neuroscience,	30(46),	15585-15599.	
doi:10.1523/JNEUROSCI.2871-10.2010	
Moorman,	D.	E.,	&	Aston-Jones,	G.	(2010b).	Orexin/hypocretin	modulates	response	of	ventral	
tegmental	dopamine	neurons	to	prefrontal	activation:	diurnal	influences.	J	Neurosci,	
30(46),	15585-15599.	doi:10.1523/JNEUROSCI.2871-10.2010	
Moura,	P.	J.,	Meirelles,	S.	T.,	&	Xavier,	G.	F.	(2010).	Long-term	social	recognition	memory	in	
adult	male	rats:	factor	analysis	of	the	social	and	non-social	behaviors.	Braz	J	Med	Biol	
Res,	43(7),	663-676.		
Mullen,	R.	J.,	Buck,	C.	R.,	&	Smith,	A.	M.	(1992).	NeuN,	a	neuronal	specific	nuclear	protein	in	
vertebrates.	Development,	116(1),	201-211.		
Myers,	K.	M.,	&	Carlezon,	W.	A.,	Jr.	(2012).	D-cycloserine	effects	on	extinction	of	conditioned	
responses	to	drug-related	cues.	Biol	Psychiatry,	71(11),	947-955.	
doi:10.1016/j.biopsych.2012.02.030	
Nakayasu,	T.,	&	Kato,	K.	(2011).	Is	full	physical	contact	necessary	for	buffering	effects	of	pair	
housing	on	social	stress	in	rats?	Behav	Processes,	86(2),	230-235.	
doi:10.1016/j.beproc.2010.12.002	
Nambu,	T.,	Sakurai,	T.,	Mizukami,	K.,	Hosoya,	Y.,	Yanagisawa,	M.,	&	Goto,	K.	(1999).	Distribution	
of	orexin	neurons	in	the	adult	rat	brain.	Brain	Res,	827(1-2),	243-260.		
Noack,	J.,	Richter,	K.,	Laube,	G.,	Haghgoo,	H.	A.,	Veh,	R.	W.,	&	Engelmann,	M.	(2010).	Different	
importance	of	the	volatile	and	non-volatile	fractions	of	an	olfactory	signature	for	
individual	social	recognition	in	rats	versus	mice	and	short-term	versus	long-term	
memory.	Neurobiol	Learn	Mem,	94(4),	568-575.	doi:10.1016/j.nlm.2010.09.013	
Nollet,	M.,	Gaillard,	P.,	Minier,	F.,	Tanti,	A.,	Belzung,	C.,	&	Leman,	S.	(2011).	Activation	of	orexin	
neurons	in	dorsomedial/perifornical	hypothalamus	and	antidepressant	reversal	in	a	
rodent	model	of	depression.	Neuropharmacology,	61(1-2),	336-346.	
doi:10.1016/j.neuropharm.2011.04.022	
Ohl,	F.	(2003).	Testing	for	anxiety.	Clin	Neuroscience	Research,	3,	233-238.	doi:10.1016/S1566-
2772(03)00084-7	
Padovan,	C.	M.,	&	Guimaraes,	F.	S.	(2000).	Restraint-induced	hypoactivity	in	an	elevated	plus-
maze.	Braz	J	Med	Biol	Res,	33(1),	79-83.		
Pandaranandaka,	J.,	Poonyachoti,	S.,	&	Kalandakanond-Thongsong,	S.	(2009).	Differential	effects	
of	exogenous	and	endogenous	estrogen	on	anxiety	as	measured	by	elevated	T-maze	in	
relation	to	the	serotonergic	system.	Behav	Brain	Res,	198(1),	142-148.	
doi:10.1016/j.bbr.2008.10.043	
Panhelainen,	A.	E.,	&	Korpi,	E.	R.	(2012).	Evidence	for	a	role	of	inhibition	of	orexinergic	neurons	
in	the	anxiolytic	and	sedative	effects	of	diazepam:	A	c-Fos	study.	Pharmacol	Biochem	
Behav,	101(1),	115-124.	doi:10.1016/j.pbb.2011.12.011	
Parent,	R.	A.,	Paust,	D.	E.,	Schrimpf,	M.	K.,	Talaat,	R.	E.,	Doane,	R.	A.,	Caravello,	H.	E.,	.	.	.	Sharp,	
D.	E.	(1998).	Metabolism	and	distribution	of	[2,3-14C]acrolein	in	Sprague-Dawley	rats.	II.	
Identification	of	urinary	and	fecal	metabolites.	Toxicol	Sci,	43(2),	110-120.	
doi:10.1006/toxs.1998.2462	
Park,	J.,	Zheng,	L.,	Marquis,	A.,	Walls,	M.,	Duerstock,	B.,	Pond,	A.,	.	.	.	Shi,	R.	(2014).	
Neuroprotective	role	of	hydralazine	in	rat	spinal	cord	injury-attenuation	of	acrolein-
mediated	damage.	J	Neurochem,	129(2),	339-349.	doi:10.1111/jnc.12628	
Paxinos,	G.,	&	Watson,	C.	(2005).	The	rat	brain	in	stereotaxic	coordinates	(5th	ed.).	Amsterdam	;	
Boston:	Elsevier	Academic	Press.	
	135	
Peartree,	N.	A.,	Hood,	L.	E.,	Thiel,	K.	J.,	Sanabria,	F.,	Pentkowski,	N.	S.,	Chandler,	K.	N.,	&	
Neisewander,	J.	L.	(2012).	Limited	physical	contact	through	a	mesh	barrier	is	sufficient	
for	social	reward-conditioned	place	preference	in	adolescent	male	rats.	Physiol	Behav,	
105(3),	749-756.	doi:10.1016/j.physbeh.2011.10.001	
Pellow,	S.,	Chopin,	P.,	File,	S.	E.,	&	Briley,	M.	(1985).	Validation	of	open:closed	arm	entries	in	an	
elevated	plus-maze	as	a	measure	of	anxiety	in	the	rat.	J	Neurosci	Methods,	14(3),	149-
167.		
Peyron,	C.,	Tighe,	D.	K.,	van	den	Pol,	A.	N.,	de	Lecea,	L.,	Heller,	H.	C.,	Sutcliffe,	J.	G.,	&	Kilduff,	T.	
S.	(1998).	Neurons	containing	hypocretin	(orexin)	project	to	multiple	neuronal	systems.	J	
Neurosci,	18(23),	9996-10015.		
Pezawas,	L.,	Meyer-Lindenberg,	A.,	Drabant,	E.	M.,	Verchinski,	B.	A.,	Munoz,	K.	E.,	Kolachana,	B.	
S.,	.	.	.	Weinberger,	D.	R.	(2005).	5-HTTLPR	polymorphism	impacts	human	cingulate-
amygdala	interactions:	a	genetic	susceptibility	mechanism	for	depression.	Nat	Neurosci,	
8(6),	828-834.	doi:10.1038/nn1463	
Phelps,	E.	A.,	Delgado,	M.	R.,	Nearing,	K.	I.,	&	LeDoux,	J.	E.	(2004).	Extinction	learning	in	humans:	
role	of	the	amygdala	and	vmPFC.	Neuron,	43(6),	897-905.	
doi:10.1016/j.neuron.2004.08.042	
Plaza-Zabala,	A.,	Martin-Garcia,	E.,	de	Lecea,	L.,	Maldonado,	R.,	&	Berrendero,	F.	(2010).	
Hypocretins	regulate	the	anxiogenic-like	effects	of	nicotine	and	induce	reinstatement	of	
nicotine-seeking	behavior.	J	Neurosci,	30(6),	2300-2310.	doi:10.1523/JNEUROSCI.5724-
09.2010	
Price,	M.,	Gros,	D.	F.,	Strachan,	M.,	Ruggiero,	K.	J.,	&	Acierno,	R.	(2013).	The	Role	of	Social	
Support	in	Exposure	Therapy	for	Operation	Iraqi	Freedom/Operation	Enduring	Freedom	
Veterans:	A	Preliminary	Investigation.	Psychol	Trauma,	5(1),	93-100.	
doi:10.1037/a0026244	
Prusky,	G.	T.,	Harker,	K.	T.,	Douglas,	R.	M.,	&	Whishaw,	I.	Q.	(2002).	Variation	in	visual	acuity	
within	pigmented,	and	between	pigmented	and	albino	rat	strains.	Behav	Brain	Res,	
136(2),	339-348.		
Prut,	L.,	&	Belzung,	C.	(2003).	The	open	field	as	a	paradigm	to	measure	the	effects	of	drugs	on	
anxiety-like	behaviors:	a	review.	Eur	J	Pharmacol,	463(1-3),	3-33.		
Quirk,	G.	J.,	&	Beer,	J.	S.	(2006).	Prefrontal	involvement	in	the	regulation	of	emotion:	
convergence	of	rat	and	human	studies.	Curr	Opin	Neurobiol,	16(6),	723-727.	
doi:10.1016/j.conb.2006.07.004	
Quirk,	G.	J.,	Russo,	G.	K.,	Barron,	J.	L.,	&	Lebron,	K.	(2000).	The	role	of	ventromedial	prefrontal	
cortex	in	the	recovery	of	extinguished	fear.	J	Neurosci,	20(16),	6225-6231.		
Rainnie,	D.	G.,	Bergeron,	R.,	Sajdyk,	T.	J.,	Patil,	M.,	Gehlert,	D.	R.,	&	Shekhar,	A.	(2004).	
Corticotrophin	releasing	factor-induced	synaptic	plasticity	in	the	amygdala	translates	
stress	into	emotional	disorders.	J	Neurosci,	24(14),	3471-3479.	
doi:10.1523/JNEUROSCI.5740-03.2004	
Rosenfeld,	J.	V.,	McFarlane,	A.	C.,	Bragge,	P.,	Armonda,	R.	A.,	Grimes,	J.	B.,	&	Ling,	G.	S.	(2013).	
Blast-related	traumatic	brain	injury.	Lancet	Neurol,	12(9),	882-893.	doi:10.1016/S1474-
4422(13)70161-3	
Roshanaei-Moghaddam,	B.,	Pauly,	M.	C.,	Atkins,	D.	C.,	Baldwin,	S.	A.,	Stein,	M.	B.,	&	Roy-Byrne,	
P.	(2011).	Relative	effects	of	CBT	and	pharmacotherapy	in	depression	versus	anxiety:	is	
medication	somewhat	better	for	depression,	and	CBT	somewhat	better	for	anxiety?	
Depress	Anxiety,	28(7),	560-567.	doi:10.1002/da.20829	
Sachser,	N.,	Durschlag,	M.,	&	Hirzel,	D.	(1998).	Social	relationships	and	the	management	of	
stress.	Psychoneuroendocrinology,	23(8),	891-904.		
	136	
Sajdyk,	T.,	Johnson,	P.,	Fitz,	S.,	&	Shekhar,	A.	(2008).	Chronic	inhibition	of	GABA	synthesis	in	the	
bed	nucleus	of	the	stria	terminalis	elicits	anxiety-like	behavior.	J	Psychopharmacol,	
22(6),	633-641.	doi:10.1177/0269881107082902	
Sajdyk,	T.	J.,	&	Gehlert,	D.	R.	(2000).	Astressin,	a	corticotropin	releasing	factor	antagonist,	
reverses	the	anxiogenic	effects	of	urocortin	when	administered	into	the	basolateral	
amygdala.	Brain	Res,	877(2),	226-234.		
Sajdyk,	T.	J.,	Johnson,	P.	L.,	Leitermann,	R.	J.,	Fitz,	S.	D.,	Dietrich,	A.,	Morin,	M.,	.	.	.	Shekhar,	A.	
(2008).	Neuropeptide	Y	in	the	amygdala	induces	long-term	resilience	to	stress-induced	
reductions	in	social	responses	but	not	hypothalamic-adrenal-pituitary	axis	activity	or	
hyperthermia.	J	Neurosci,	28(4),	893-903.	doi:10.1523/JNEUROSCI.0659-07.2008	
Sajdyk,	T.	J.,	Schober,	D.	A.,	Gehlert,	D.	R.,	&	Shekhar,	A.	(1999a).	Role	of	corticotropin-releasing	
factor	and	urocortin	within	the	basolateral	amygdala	of	rats	in	anxiety	and	panic	
responses.	Behav	Brain	Res,	100(1-2),	207-215.		
Sajdyk,	T.	J.,	Schober,	D.	A.,	Gehlert,	D.	R.,	&	Shekhar,	A.	(1999b).	Role	of	corticotropin-releasing	
factor	and	urocortin	within	the	basolateral	amygdala	of	rats	in	anxiety	and	panic	
responses.	Behavioural	brain	research,	100(1-2),	207-215.		
Salome,	N.,	Viltart,	O.,	Darnaudery,	M.,	Salchner,	P.,	Singewald,	N.,	Landgraf,	R.,	.	.	.	Wigger,	A.	
(2002).	Reliability	of	high	and	low	anxiety-related	behaviour:	influence	of	laboratory	
environment	and	multifactorial	analysis.	Behav	Brain	Res,	136(1),	227-237.		
Sanders,	S.	K.,	&	Shekhar,	A.	(1995).	Anxiolytic	effects	of	chlordiazepoxide	blocked	by	injection	
of	GABAA	and	benzodiazepine	receptor	antagonists	in	the	region	of	the	anterior	
basolateral	amygdala	of	rats.	Biol	Psychiatry,	37(7),	473-476.	doi:10.1016/0006-
3223(94)00183-4	
Sandi,	C.,	&	Haller,	J.	(2015).	Stress	and	the	social	brain:	behavioural	effects	and	neurobiological	
mechanisms.	Nat	Rev	Neurosci,	16(5),	290-304.	doi:10.1038/nrn3918	
Sangha,	S.,	Robinson,	P.	D.,	Greba,	Q.,	Davies,	D.	A.,	&	Howland,	J.	G.	(2014).	Alterations	in	
reward,	fear	and	safety	cue	discrimination	after	inactivation	of	the	rat	prelimbic	and	
infralimbic	cortices.	Neuropsychopharmacology,	39(10),	2405-2413.	
doi:10.1038/npp.2014.89	
Schettgen,	T.,	Musiol,	A.,	&	Kraus,	T.	(2008).	Simultaneous	determination	of	mercapturic	acids	
derived	from	ethylene	oxide	(HEMA),	propylene	oxide	(2-HPMA),	acrolein	(3-HPMA),	
acrylamide	(AAMA)	and	N,N-dimethylformamide	(AMCC)	in	human	urine	using	liquid	
chromatography/tandem	mass	spectrometry.	Rapid	Commun	Mass	Spectrom,	22(17),	
2629-2638.	doi:10.1002/rcm.3659	
Schiehser,	D.	M.,	Twamley,	E.	W.,	Liu,	L.,	Matevosyan,	A.,	Filoteo,	J.	V.,	Jak,	A.	J.,	.	.	.	Delano-
Wood,	L.	(2014).	The	Relationship	Between	Postconcussive	Symptoms	and	Quality	of	
Life	in	Veterans	With	Mild	to	Moderate	Traumatic	Brain	Injury.	J	Head	Trauma	Rehabil.	
doi:10.1097/HTR.0000000000000065	
Schiller,	D.,	Levy,	I.,	Niv,	Y.,	LeDoux,	J.	E.,	&	Phelps,	E.	A.	(2008).	From	fear	to	safety	and	back:	
reversal	of	fear	in	the	human	brain.	J	Neurosci,	28(45),	11517-11525.	
doi:10.1523/JNEUROSCI.2265-08.2008	
Schneiderman,	A.	I.,	Braver,	E.	R.,	&	Kang,	H.	K.	(2008).	Understanding	sequelae	of	injury	
mechanisms	and	mild	traumatic	brain	injury	incurred	during	the	conflicts	in	Iraq	and	
Afghanistan:	persistent	postconcussive	symptoms	and	posttraumatic	stress	disorder.	
Am	J	Epidemiol,	167(12),	1446-1452.	doi:10.1093/aje/kwn068	
Schretlen,	D.	J.,	&	Shapiro,	A.	M.	(2003).	A	quantitative	review	of	the	effects	of	traumatic	brain	
injury	on	cognitive	functioning.	Int	Rev	Psychiatry,	15(4),	341-349.	
doi:10.1080/09540260310001606728	
	137	
Schubert,	M.	I.,	Porkess,	M.	V.,	Dashdorj,	N.,	Fone,	K.	C.,	&	Auer,	D.	P.	(2009).	Effects	of	social	
isolation	rearing	on	the	limbic	brain:	a	combined	behavioral	and	magnetic	resonance	
imaging	volumetry	study	in	rats.	Neuroscience,	159(1),	21-30.	
doi:10.1016/j.neuroscience.2008.12.019	
Sekiguchi,	R.,	Wolterink,	G.,	&	van	Ree,	J.	M.	(1991).	Short	duration	of	retroactive	facilitation	of	
social	recognition	in	rats.	Physiol	Behav,	50(6),	1253-1256.		
Shekhar,	A.	(1994).	Effects	of	treatment	with	imipramine	and	clonazepam	on	an	animal	model	of	
panic	disorder.	Biol	Psychiatry,	36(11),	748-758.		
Shekhar,	A.,	&	Katner,	J.	S.	(1995).	Dorsomedial	hypothalamic	GABA	regulates	anxiety	in	the	
social	interaction	test.	Pharmacol	Biochem	Behav,	50(2),	253-258.		
Shekhar,	A.,	Keim,	S.	R.,	Simon,	J.	R.,	&	McBride,	W.	J.	(1996).	Dorsomedial	hypothalamic	GABA	
dysfunction	produces	physiological	arousal	following	sodium	lactate	infusions.	
Pharmacol	Biochem	Behav,	55(2),	249-256.		
Shekhar,	A.,	Sajdyk,	T.,	Rainnie,	D.,	&	Gehlert,	D.	(2002,	September	12th-15th).	CRF-induced	
plasticity	in	the	amygdala:	A	putative	link	between	stress	and	human	illnesses.	Paper	
presented	at	the	4th	World	Congress	on	Stress,	Edinburgh,	UK.	
Shekhar,	A.,	Sajdyk,	T.	J.,	Gehlert,	D.	R.,	&	Rainnie,	D.	G.	(2003).	The	amygdala,	panic	disorder,	
and	cardiovascular	responses.	Ann	N	Y	Acad	Sci,	985,	308-325.		
Shi,	R.,	Rickett,	T.,	&	Sun,	W.	(2011).	Acrolein-mediated	injury	in	nervous	system	trauma	and	
diseases.	Mol	Nutr	Food	Res,	55(9),	1320-1331.	doi:10.1002/mnfr.201100217	
Sierra-Mercado,	D.,	Padilla-Coreano,	N.,	&	Quirk,	G.	J.	(2011).	Dissociable	roles	of	prelimbic	and	
infralimbic	cortices,	ventral	hippocampus,	and	basolateral	amygdala	in	the	expression	
and	extinction	of	conditioned	fear.	Neuropsychopharmacology,	36(2),	529-538.	
doi:10.1038/npp.2010.184	
Singareddy,	R.,	Uhde,	T.,	&	Commissaris,	R.	(2006).	Differential	effects	of	hypocretins	on	noise-
alone	versus	potentiated	startle	responses.	Physiol	Behav,	89(5),	650-655.	
doi:10.1016/j.physbeh.2006.08.004	
Sink,	K.	S.,	Walker,	D.	L.,	Yang,	Y.,	&	Davis,	M.	(2011).	Calcitonin	gene-related	peptide	in	the	bed	
nucleus	of	the	stria	terminalis	produces	an	anxiety-like	pattern	of	behavior	and	
increases	neural	activation	in	anxiety-related	structures.	The	Journal	of	neuroscience	:	
the	official	journal	of	the	Society	for	Neuroscience,	31(5),	1802-1810.	
doi:10.1523/JNEUROSCI.5274-10.2011	
Skelly,	M.	J.,	Chappell,	A.	E.,	Carter,	E.,	&	Weiner,	J.	L.	(2015).	Adolescent	social	isolation	
increases	anxiety-like	behavior	and	ethanol	intake	and	impairs	fear	extinction	in	
adulthood:	Possible	role	of	disrupted	noradrenergic	signaling.	Neuropharmacology,	97,	
149-159.	doi:10.1016/j.neuropharm.2015.05.025	
Sotres-Bayon,	F.,	Bush,	D.	E.,	&	LeDoux,	J.	E.	(2004).	Emotional	perseveration:	an	update	on	
prefrontal-amygdala	interactions	in	fear	extinction.	Learn	Mem,	11(5),	525-535.	
doi:10.1101/lm.79504	
Sotres-Bayon,	F.,	Cain,	C.	K.,	&	LeDoux,	J.	E.	(2006).	Brain	mechanisms	of	fear	extinction:	
historical	perspectives	on	the	contribution	of	prefrontal	cortex.	Biol	Psychiatry,	60(4),	
329-336.	doi:10.1016/j.biopsych.2005.10.012	
Spikman,	J.	M.,	Timmerman,	M.	E.,	Milders,	M.	V.,	Veenstra,	W.	S.,	&	van	der	Naalt,	J.	(2012).	
Social	cognition	impairments	in	relation	to	general	cognitive	deficits,	injury	severity,	and	
prefrontal	lesions	in	traumatic	brain	injury	patients.	J	Neurotrauma,	29(1),	101-111.		
Spikman,	J.	M.,	Timmerman,	M.	E.,	Milders,	M.	V.,	Veenstra,	W.	S.,	&	van	der	Naalt,	J.	(2012).	
Social	cognition	impairments	in	relation	to	general	cognitive	deficits,	injury	severity,	and	
	138	
prefrontal	lesions	in	traumatic	brain	injury	patients.	J	Neurotrauma,	29(1),	101-111.	
doi:10.1089/neu.2011.2084	
Stein,	M.	B.,	&	McAllister,	T.	W.	(2009).	Exploring	the	convergence	of	posttraumatic	stress	
disorder	and	mild	traumatic	brain	injury.	American	Journal	of	Psychiatry,	166(7),	768-
776.		
Strodl,	M.	A.,	&	Schausberger,	P.	(2012).	Social	familiarity	reduces	reaction	times	and	enhances	
survival	of	group-living	predatory	mites	under	the	risk	of	predation.	PLoS	One,	7(8),	
e43590.	doi:10.1371/journal.pone.0043590	
Sullivan,	G.	M.,	Apergis,	J.,	Bush,	D.	E.,	Johnson,	L.	R.,	Hou,	M.,	&	Ledoux,	J.	E.	(2004).	Lesions	in	
the	bed	nucleus	of	the	stria	terminalis	disrupt	corticosterone	and	freezing	responses	
elicited	by	a	contextual	but	not	by	a	specific	cue-conditioned	fear	stimulus.	
Neuroscience,	128(1),	7-14.	doi:10.1016/j.neuroscience.2004.06.015	
Suzuki,	M.,	Beuckmann,	C.	T.,	Shikata,	K.,	Ogura,	H.,	&	Sawai,	T.	(2005).	Orexin-A	(hypocretin-1)	
is	possibly	involved	in	generation	of	anxiety-like	behavior.	Brain	Res,	1044(1),	116-121.	
doi:10.1016/j.brainres.2005.03.002	
Terranova,	M.	L.,	Cirulli,	F.,	&	Laviola,	G.	(1999).	Behavioral	and	hormonal	effects	of	partner	
familiarity	in	periadolescent	rat	pairs	upon	novelty	exposure.	
Psychoneuroendocrinology,	24(6),	639-656.		
Terrio,	H.,	Brenner,	L.	A.,	Ivins,	B.	J.,	Cho,	J.	M.,	Helmick,	K.,	Schwab,	K.,	.	.	.	Warden,	D.	(2009).	
Traumatic	brain	injury	screening:	preliminary	findings	in	a	US	Army	Brigade	Combat	
Team.	J	Head	Trauma	Rehabil,	24(1),	14-23.	doi:10.1097/HTR.0b013e31819581d8	
Thielen,	S.	K.,	&	Shekhar,	A.	(2002).	Amygdala	priming	results	in	conditioned	place	avoidance.	
Pharmacol	Biochem	Behav,	71(3),	401-406.		
Thompson,	B.	M.,	Baratta,	M.	V.,	Biedenkapp,	J.	C.,	Rudy,	J.	W.,	Watkins,	L.	R.,	&	Maier,	S.	F.	
(2010).	Activation	of	the	infralimbic	cortex	in	a	fear	context	enhances	extinction	
learning.	Learn	Mem,	17(11),	591-599.	doi:10.1101/lm.1920810	
Toth,	I.,	&	Neumann,	I.	D.	(2013).	Animal	models	of	social	avoidance	and	social	fear.	Cell	Tissue	
Res,	354(1),	107-118.	doi:10.1007/s00441-013-1636-4	
Toth,	I.,	Neumann,	I.	D.,	&	Slattery,	D.	A.	(2012).	Social	fear	conditioning:	a	novel	and	specific	
animal	model	to	study	social	anxiety	disorder.	Neuropsychopharmacology,	37(6),	1433-
1443.	doi:10.1038/npp.2011.329	
Toth,	M.,	Halasz,	J.,	Mikics,	E.,	Barsy,	B.,	&	Haller,	J.	(2008).	Early	social	deprivation	induces	
disturbed	social	communication	and	violent	aggression	in	adulthood.	Behav	Neurosci,	
122(4),	849-854.	doi:10.1037/0735-7044.122.4.849	
Trainor,	B.	C.	(2011).	Stress	responses	and	the	mesolimbic	dopamine	system:	social	contexts	and	
sex	differences.	Horm	Behav,	60(5),	457-469.	doi:10.1016/j.yhbeh.2011.08.013	
Treit,	D.,	Aujla,	H.,	&	Menard,	J.	(1998).	Does	the	bed	nucleus	of	the	stria	terminalis	mediate	fear	
behaviors?	Behav	Neurosci,	112(2),	379-386.		
Truitt,	W.	A.,	Sajdyk,	T.	J.,	Dietrich,	A.	D.,	Oberlin,	B.,	McDougle,	C.	J.,	&	Shekhar,	A.	(2007).	From	
anxiety	to	autism:	spectrum	of	abnormal	social	behaviors	modeled	by	progressive	
disruption	of	inhibitory	neuronal	function	in	the	basolateral	amygdala	in	Wistar	rats.	
Psychopharmacology	(Berl),	191(1),	107-118.	doi:10.1007/s00213-006-0674-y	
Tsaousides,	T.,	Cantor,	J.	B.,	&	Gordon,	W.	A.	(2011).	Suicidal	ideation	following	traumatic	brain	
injury:	prevalence	rates	and	correlates	in	adults	living	in	the	community.	J	Head	Trauma	
Rehabil,	26(4),	265-275.	doi:10.1097/HTR.0b013e3182225271	
Uchida,	K.,	Kanematsu,	M.,	Morimitsu,	Y.,	Osawa,	T.,	Noguchi,	N.,	&	Niki,	E.	(1998).	Acrolein	is	a	
product	of	lipid	peroxidation	reaction.	Formation	of	free	acrolein	and	its	conjugate	with	
lysine	residues	in	oxidized	low	density	lipoproteins.	J	Biol	Chem,	273(26),	16058-16066.		
	139	
Uylings,	H.	B.,	Groenewegen,	H.	J.,	&	Kolb,	B.	(2003).	Do	rats	have	a	prefrontal	cortex?	Behav	
Brain	Res,	146(1-2),	3-17.		
Van	den	Berg,	C.	L.,	Pijlman,	F.	T.,	Koning,	H.	A.,	Diergaarde,	L.,	Van	Ree,	J.	M.,	&	Spruijt,	B.	M.	
(1999).	Isolation	changes	the	incentive	value	of	sucrose	and	social	behaviour	in	juvenile	
and	adult	rats.	Behav	Brain	Res,	106(1-2),	133-142.		
van	der	Kooij,	M.	A.,	&	Sandi,	C.	(2012).	Social	memories	in	rodents:	methods,	mechanisms	and	
modulation	by	stress.	Neurosci	Biobehav	Rev,	36(7),	1763-1772.	
doi:10.1016/j.neubiorev.2011.10.006	
van	der	Staay,	F.	J.,	Arndt,	S.	S.,	&	Nordquist,	R.	E.	(2009).	Evaluation	of	animal	models	of	
neurobehavioral	disorders.	Behav	Brain	Funct,	5,	11.	doi:10.1186/1744-9081-5-11	
van	Kerkhof,	L.	W.,	Damsteegt,	R.,	Trezza,	V.,	Voorn,	P.,	&	Vanderschuren,	L.	J.	(2013a).	Social	
Play	Behavior	in	Adolescent	Rats	is	Mediated	by	Functional	Activity	in	Medial	Prefrontal	
Cortex	and	Striatum.	Neuropsychopharmacology.	doi:10.1038/npp.2013.83	
van	Kerkhof,	L.	W.,	Damsteegt,	R.,	Trezza,	V.,	Voorn,	P.,	&	Vanderschuren,	L.	J.	(2013b).	Social	
play	behavior	in	adolescent	rats	is	mediated	by	functional	activity	in	medial	prefrontal	
cortex	and	striatum.	Neuropsychopharmacology,	38(10),	1899-1909.	
doi:10.1038/npp.2013.83	
van	Kerkhof,	L.	W.,	Trezza,	V.,	Mulder,	T.,	Gao,	P.,	Voorn,	P.,	&	Vanderschuren,	L.	J.	(2013).	
Cellular	activation	in	limbic	brain	systems	during	social	play	behaviour	in	rats.	Brain	
Struct	Funct.	doi:10.1007/s00429-013-0558-y	
Walf,	A.	A.,	&	Frye,	C.	A.	(2007).	The	use	of	the	elevated	plus	maze	as	an	assay	of	anxiety-related	
behavior	in	rodents.	Nat	Protoc,	2(2),	322-328.	doi:10.1038/nprot.2007.44	
Walker,	D.	L.,	&	Davis,	M.	(1997).	Anxiogenic	effects	of	high	illumination	levels	assessed	with	the	
acoustic	startle	response	in	rats.	Biol	Psychiatry,	42(6),	461-471.	doi:10.1016/S0006-
3223(96)00441-6	
Walker,	D.	L.,	Ressler,	K.	J.,	Lu,	K.	T.,	&	Davis,	M.	(2002).	Facilitation	of	conditioned	fear	
extinction	by	systemic	administration	or	intra-amygdala	infusions	of	D-cycloserine	as	
assessed	with	fear-potentiated	startle	in	rats.	J	Neurosci,	22(6),	2343-2351.		
Walls,	M.	K.,	Race,	N.,	Zheng,	L.,	Vega-Alvarez,	S.	M.,	Acosta,	G.,	Park,	J.,	&	Shi,	R.	(2016).	
Structural	and	biochemical	abnormalities	in	the	absence	of	acute	deficits	in	mild	primary	
blast-induced	head	trauma.	J	Neurosurg,	124(3),	675-686.	
doi:10.3171/2015.1.JNS141571	
Watson,	G.	B.,	Bolanowski,	M.	A.,	Baganoff,	M.	P.,	Deppeler,	C.	L.,	&	Lanthorn,	T.	H.	(1990).	D-
cycloserine	acts	as	a	partial	agonist	at	the	glycine	modulatory	site	of	the	NMDA	receptor	
expressed	in	Xenopus	oocytes.	Brain	Res,	510(1),	158-160.		
Wesson,	D.	W.	(2013).	Sniffing	behavior	communicates	social	hierarchy.	Curr	Biol,	23(7),	575-
580.	doi:10.1016/j.cub.2013.02.012	
Whishaw,	I.	Q.,	Li,	K.,	Whishaw,	P.	A.,	Gorny,	B.,	&	Metz,	G.	A.	(2008).	Use	of	rotorod	as	a	
method	for	the	qualitative	analysis	of	walking	in	rat.	J	Vis	Exp(22).	doi:10.3791/1030	
Wright,	B.	K.,	Kelsall,	H.	L.,	Sim,	M.	R.,	Clarke,	D.	M.,	&	Creamer,	M.	C.	(2013).	Support	
mechanisms	and	vulnerabilities	in	relation	to	PTSD	in	veterans	of	the	Gulf	War,	Iraq	
War,	and	Afghanistan	deployments:	a	systematic	review.	J	Trauma	Stress,	26(3),	310-
318.	doi:10.1002/jts.21809	
Yan,	W.,	Byrd,	G.	D.,	Brown,	B.	G.,	&	Borgerding,	M.	F.	(2010).	Development	and	validation	of	a	
direct	LC-MS-MS	method	to	determine	the	acrolein	metabolite	3-HPMA	in	urine.	J	
Chromatogr	Sci,	48(3),	194-199.		
Yates,	J.	R.,	Beckmann,	J.	S.,	Meyer,	A.	C.,	&	Bardo,	M.	T.	(2013).	Concurrent	choice	for	social	
interaction	and	amphetamine	using	conditioned	place	preference	in	rats:	effects	of	age	
	140	
and	housing	condition.	Drug	Alcohol	Depend,	129(3),	240-246.	
doi:10.1016/j.drugalcdep.2013.02.024	
Zeng,	E.	Q.,	Zeng,	B.	Q.,	Tian,	J.	L.,	Du,	B.,	Tian,	X.	B.,	&	Chen,	H.	(2016).	Perceived	Social	Support	
and	Its	Impact	on	Mental	Fatigue	in	Patients	with	Mild	Traumatic	Brain	Injury.	Balkan	
Med	J,	33(2),	152-157.	doi:10.5152/balkanmedj.2016.15701	
Zheng,	L.,	Park,	J.,	Walls,	M.,	Tully,	M.,	Jannasch,	A.,	Cooper,	B.,	&	Shi,	R.	(2013).	Determination	
of	urine	3-HPMA,	a	stable	acrolein	metabolite	in	a	rat	model	of	spinal	cord	injury.	J	
Neurotrauma,	30(15),	1334-1341.	doi:10.1089/neu.2013.2888 
	
	 	
	Curriculum	Vitae	
Elizabeth	Ann	Lungwitz	
	
Education	
2003-2005	 University	of	Iowa	 Iowa	City,	IA	
Biology	Major	
Made	Deans	List	Fall	2003	and	Spring	2004	
Inducted	into	the	National	Society	of	Collegiate	Scholars	in	2004	
Maintained	a	cumulative	GPA	of	3.4	
2006-2008	 Valdosta	State	University	 Valdosta,	GA	
Biology	Major	
Dean’s	List	Spring/Summer/Fall	2006,	Spring/Fall	2007,	Spring	2008	
Graduated	Cum	Laude	May	2008	with	cumulative	GPA	of	3.58	
2009-2017		 Indiana	University	 Indianapolis,	IN		
Medical	Neuroscience	Ph.D.	Program	
Graduate	research	assistant,	Laboratory	of	William	Truitt	
Medical	Neuroscience	Major,	Life	Sciences	Minor	
PhD.	Candidacy	Fall	2011	
Cumulative	GPA	3.81	
Research	and	
Training	
Experience	
June	2008-July	2009																						Lab	of	Dr.	Gannon,	Circadian	Neurobiology					
Valdosta	State	University																																																															Valdosta,	GA																																										
Laboratory	Technician		
Perform	experimental	procedures	with	hamsters	
Maintain	standards	of	care	and	husbandry	for	hamsters	
Coordinate	lab	activities	with	student	assistants	
Train	student	assistants	in	lab	techniques		
September	2006-May	2008						Lab	of	Dr.	Gannon,	Circadian	Neurobiology																																																	
Valdosta	State	University																																																						Valdosta,	GA	
Student	Laboratory	Assistant	
Perform	immunohistochemistry	procedure	on	hamster	brain	tissue	
Maintained	standards	of	care	and	husbandry	for	hamsters		
Assisted	in	experimental	procedures	with	hamsters	
	 	
E.	Castillo:	Alone	in	the	Dark:	Drugs,	Rhythms	and	Hamsters.		Invited	talk	at	the	
Council	for	Undergraduate	Research	Faculty/Student	Colloquia.	November	19,	
2008.			
**	E.	Castillo;	former	name.	
	Professional	
Experience	
	
	
University	of	Iowa	Hospitals	and	Clinics	Fall	2003-Spring	2004	
	
Beta	Beta	Beta	member	Fall	2006-May	2008	
		Treasurer	Fall	2007-May	2008	
		Volunteered	Habitat	for	Humanity	September	30th	2006	and	
September	15th	2007	
		Volunteered	at	the	Math	and	Science	Extravaganza	November	3rd,	
2006	
		Organized	car	wash	fundraiser	October	20,	2007	for	Halloween	gifts	
for	children	at	The	Haven	Women’s	Shelter	
	
Started	Students	for	Stem	Cells	Club	at	VSU	
Vice-President	Jan	2007-May	2008	
Petitioned	and	received	full	club	status	fall	2007	
Volunteered	at	America’s	Second	Harvest	for	Make	a	Difference	Day	
Organized	clothing	drive	for	The	Haven	November-December	2007	
Organized	Relay	for	Life	team	April	2008	
	
IBMG	Recruitment	Weekend	Jan/	Feb	2010,	Feb	2011	
Student	Ambassador	
	
Summer	Mentorship		
Mentored	and	taught	summer	students	in	techniques	and	
procedures	within	the	laboratory	
Project	SEED,	2011,	2012,	2013,	2015,	2017	
Independent	student	volunteer,	2012,	2013		
Undergraduate	Neuroscience	Research	Program,	2014	
	
Awards	
	
Best	Poster	Award-	Science	Division	
Participated	in	Council	for	Undergraduate	Research	Symposium	
April	2007	
Presented	poster	entitled	PER1	Gene	Expression	in	the	Hamster	
Suprachiasmatic	Nucleus.		
	
Travel	Award	from	Center	for	Applied	Research	
Participated	in	Society	for	Neuroscience	Convention	November	5-8,	
2007	in	San	Diego	
§ Presented	poster	entitled	Post-light	Temporal	Efficacy	of	5-
HT1A-mediated	Potentiation	of	Circadian	Phase	Shifts	in	the	
Syrian	Hamster.			
	
§ Finalist	for	Student	Employee	of	the	Year	2007-2008	
	
§ Nominated	Outstanding	Student	Award	Spring	2008	
	Publications	
	
	
	
Peer	reviewed	articles	
Sanford,	A.	E.,	Castillo,	E.,	Gannon,	R.L.:	Cannabinoids	and	hamster	
circadian	activity	rhythms,	Brain	Res.	(2008);	1222:	141-148.	
**	E.	Castillo;	former	name.	
Lungwitz,	E.	Gannon,	R.L.,	Serotonin1A-mediated	amplification	of	light-
induced	phase	advances	of	circadian	rhythms	in	the	Syrian	hamster:	
Post-light	effects,	Brain	Res.	(2008),	
doi:10.1016/j.brainres.2008.11.010.	
R.	Gannon;	E.	Lungwitz;	N.	Batista;	I.	Hester;	C.	Huntley;	A.	Peacock;	P.	
Delagrange;	M.	Millan.	The	Benzodiazepine	Diazepam	Demonstrates	
the	Usefulness	of	Syrian	Hamsters	as	a	Model	for	Anxiety	Testing:	
Evaluation	of	Other	Classes	of	Anxiolytics	in	Comparison	to	
Diazepam.	Behavioural	Brain	Research.	(2011)	218:	8-14.	
E.A.	Lungwitz*,	A.	Molosh*,	P.L.	Johnson,	B.P.	Harvey,	R.C.	Dirks,	A.	
Dietrich,	P.	Minick,	A.	Shekhar,	W.A.	Truitt.	Orexin-A	induces	anxiety-
like	behavior	through	interactions	with	glutamatatergic	receptors	in	
the	bed	nucleus	of	the	stria	terminalis	of	rats.	Physiol	Behav.	(2012)	
107(5):	726-32.	doi:	10.1016/j.physbeh.2012.05.019.	Epub	2012	May	
28	
Lungwitz	EA,	Stuber	GD,	Johnson	PL,	Dietrich	AD,	Schartz	N,	Hanrahan	B,	
Shekhar	A,	Truitt	WA.	The	role	of	the	medial	prefrontal	cortex	in	
regulating	social	familiarity-induced	anxiolysis.	
Neuropsychopharmacology.	(2014)	39(4):1009-19.	doi:	
10.1038/npp.2013.302.	Epub	2013	Oct	25.	
Lungwitz	E.A.*;	Race	N.S*;	Vega	Alvarez	S.M.*;	Warner	T.R.;	Andrews	K.;	
Shekhar	A.;	Shi	R.;	Truitt	W.A.	Selective	psychosocial-like	impairment	
after	blast	traumatic	brain	injury	correlates	with	urine	biomarker	in	
rats.	(In	progress).	
	
Book	Chapter		
§ Sreeparna	Majumdar*,	Elizabeth	A.	Lungwitz*,	Katharine	D.	
Andrews*,	Joanna	E.	Chambers	and	William	A.	Truitt.	(2018).	
Animal	models	to	investigate	social	support	induced	anxiety	
reductions.	In	Sangha	S.	&	Foti	D.	(Eds.),	Neurobiology	of	Abnormal	
Emotion	and	Motivated	Behaviors.	Cambridge,	MA:	Academic	
Press.	ISBN:	9780128136935	
		
Published	Abstracts	
E.	Castillo,	R.	L.	Gannon;	PER1	Gene	Expression	in	the	Hamster	
Suprachiasmatic	Nucleus.	Abstract.	Council	for	Undergraduate	
Research	Symposium.	2007.	
Castillo	E.,	Gannon,	RL;	Post-light	Temporal	Efficacy	of	5-HT1A-mediated	
Potentiation	of	Circadian	Phase	Shifts	in	the	Syrian	Hamster.	Society	
for	Neuroscience	Annual	Meeting.	2007(on	CD).	
	E.	Castillo,	R.	L.	Gannon;	ERK	Gene	Expression	in	the	Hamster	
Suprachiasmatic	Nucleus.	Abstract.	Council	for	Undergraduate	
Research	Symposium.	2008.	
Gannon,	R.	L.,	Sanford,	A.	M.,	Castillo,	E.,	Cannabinoid	Modulation	of	
Hamster	Circadian	Activity	Rhythms.	Abstract.	International	
Behavioral	Neuroscience	Society	Annual	Meeting.	2008.	
Lungwitz,	E.;	Johnson,	P.;	Harvey,	B.;	Deal,	R.;	Dietrich,	A.;	Minick,	P.;	
Shekhar,	A.;	Truitt,	W.	Orexin-A	injections	into	the	BNST	induced	
Anxiety-Like	Behavior	via	Interactions	with	Glutamatergic	Receptors	
in	the	rat.	Abstract.	International	Behavioral	Neuroscience	Society	
Annual	Meeting.	2011.		
E.A.	Lungwitz;	S.	Janasik;	L.	Federici;	S.	Fitz;	W.A.	Truitt;	P.L.	Johnson;	A.	
Shekhar.	Behavioral	and	Molecular	Characterization	of	Serotonin	
Transporter	Deficient	Rats	Across	Development	Stages.	Abstract.	
Society	for	Neuroscience	Annual	Meeting.	2011.	
Lungwitz,	E.A.;	Sanghani,	S.;	Harvey,	B.;	Bah,	A.;	Dietrich,	A.;	Truitt,	W.A.	
The	Cognitive	override	of	anxiety	is	accomplished	by	social	familiarity	
and	is	mediated	by	the	medial	prefrontal	cortex.	Indianapolis	Chapter	
of	the	Society	for	Neuroscience	Annual	Meeting.	2012	
Truitt	W.A.;	Lungwitz	E.A.;	Minick	P.;	Dietrich	A.;	Shekhar	S.	Social	
Familiarity,	in	rats,	reduces	anxiety	through	a	medial	ventral	
prefrontal	cortex	dependent	pathway.	Society	for	Neuroscience	
Annual	Meeting.	2012.		
Truitt,	W.A.;	Lungwitz	E.A.;	Dietrich	A.;	Minick	P.;	Shekhar	A.	Social	
interaction-familiarization,	a	valid	preclinical	model	of	social	
processing	and	behavioral	therapy	for	anxiety.	American	College	of	
Neuropsychopharmacology	Annual	Meeting.	2012.		
Lungwitz,	E.A.;	Sanghani,	S.;	Harvey,	B.;	Bah,	A.;	Dietrich,	A.;	Truitt,	W.A.	
The	cognitive	override	of	anxiety	is	accomplished	by	social	familiarity	
and	is	mediated	by	the	medial	prefrontal	cortex.	International	
Behavioral	Neuroscience	Society	Annual	Meeting.	2012.	
Truitt	W.A.;	Lungwitz	E.A.;	Hanrahhan	B.;	Walls	M.K.;	Shi	R.	Mild	blast-
induced	brain	injury	produce	social	deficits,	depression-like	
phenotype	and	exaggerated	responses	to	anxiogenic	cues	in	rats.	
Society	for	Neuroscience	Annual	Meeting.		2014.		
Lungwitz,	E.;	Race,	N.;	Vega	Alvarez,	S.;	Dietrich,	A.;	Shi,	R.;	Truitt,	W.	Blast	
exposure	selectively	induces	psychosocial	deficits	in	rats.	Indianapolis	
Chapter	of	the	Society	for	Neuroscience	Annual	Meeting.	2014.		
Knight	C.P.;	Toalston	J.E.;	Lungwitz	E.A.;	Deehan	Jr.	G.A.;	Hauser	S.R.;	
Waeiss	R.A.;McBride	W.J.;	Rodd	Z.A.	Is	anxiolysis	reinforcing?	Ethanol	
has	both	rewarding	and	anxiolytic	properties	within	the	central	
nucleus	of	the	amygdala.	Research	Society	on	Alcoholism	Annual	
Meeting.	2015.	
S.	Majumdar,	E.A.	Lungwitz,	R.	Du,	K.D.	Andrews,	A.D.	Dietrich,	W.A.	
Truitt.	Elucidating	the	neural	circuitry	of	social	familiarity	induced	
	anxiolysis.	Society	for	Neuroscience	Annual	Meeting.	2016.	
S.	Majumdar,	E.A.	Lungwitz,	N.	Bharadwaj,	K.D.	Andrews,	A.D.	Dietrich,	
W.A.	Truitt.	Elucidating	the	neural	circuitry	of	social	familiarity	
induced	anxiolysis.	International	Behavioral	Neuroscience	Society	
Annual	Meeting.	2017.	
	
	
